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A revolutionary 


new nonsudsing 


“> HAND CLEANSER 


for contact lens 
practitioners 
and wearers: 


A liquid cleanser which contains no soaps, 
oils, fats, or harmful detergents...eliminates 
transfer of residual soaps, hair lotions, cos- 
metics, skin oils, nicotine and other foreign 
substances from the fingertips to the surfaces 
of contact lenses. 

Because Nolon is nonionic, it does not im- 
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CAN'T SEE IT... 
BUT IT’S THERE! 


4 That’s the beauty of the new Young- 

er-22 Seamless Lens—it accomplishes 

2 all the aims of the ordinary bifocal, 
# yet to anybody on the other side of 


the lens, it looks like single-vision ! 
Why is this important to presbyopes? 
Because the wearer no longer shows 
the telltale sign of aging: a visible 
bifocal segment. 

No one greets the threshhold of mid- 
dle-age with equanimity. The only 
reason a presbyope will accept visible 
bifocals today is that he or she is 
resigned to them as the only possible 
alternative to increasingly poor dis- 
tance-and-near vision. 
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GENUINE MADDOX CHEIRISCOPE 


NEW ERA OPTICAL CO. 


19 No. Wabash Ave. 
Chicago 90, Ill. 


Est. 1912 


This is the original Cheiriscope designed by the 
inventor, Dr. E. E. Maddox, of England. The instru- 
ment furnished by New Era is made in the United 
States under British patents. 

Simple, rugged and practical, the Cheiriscope 
aids in the development of simultaneous macula 
perception, fusion, stereoscopic vision and fusion 
amplitude, as well as providing a complete phoria 
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Instrument comes with training pictures and ma- 
terials for “playing games,” with young patients. 
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Dr. Carl F. Sheppard. 
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Rx for Glare 


Partial momentary blindness caused by glare 
can cost lives. 

You can protect your patients from glare, 
and provide good vision at the same time 
with prescription Light Control* lenses. 

Specify Univis Mello Lite 1, 2, 3; Sun 
Green 1, 2, 3; and Sun Gray 2 and 3. Avail- 
able in a wide range of multifocals. Sun Gray 
is also available in single vision. 

Rx Light Control for safe eyes. 


Lens Company / Dayton, Ohio 


*Trademark of The Univis Lens Company 
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Today’s women patients—whether they 
have never worn glasses, or have had 
many pairs—want newness. They are 
conscious of eyewear — their present 
ones .. . the kind they didn’t choose 
last time . . . those they have seen other 
women wear. 

For the important ability to offer 
something new, different and desirable, 
look to Shuron. For example, the dra- 
matic departure of Expressa. Or, the 
glamorous new Roncelina. Or Sun- 
styles, with prescription quality and 


A new approach to what women 
want in eyewear — intersecting 


designer styling. curves separate the eyes . . . em- os f 
All three represent the way women phasize features . . . give new 2 
like to look . . . the quality you prefer attractiveness. New soft shaded : 
... the Shuron depth and service you material in Aqua, Rose, Sand, 
can depend upon. Call on your Shuron 
: : X 22 in 44 and 46; 18 to 24 in 48. 
supplier for the newness so essential Plus a new departure in temples 
to your selection today . . . Shuron for the new styling you need. 


Optical Co., Rochester, N. Y. 


SHURON OPTICAL COMPANY 
ROCHESTER, NEW YORK 


— 
Look 
€xpressa 


AY 


Roncelina 
BROWLINE’ FRAME 
Roncelina, fashioned with an eye 
for beauty, offers a smart new 
chassis with becomingly out- 
swept 9-difference eye . . . toprim 
styling new to aluminum, and 
to the combination . . . executed 
in brilliant new Shurtone. In 
Golden-Color, Brown, Bronze, 
Gunmetal, Ebony and Dusk Blue 
—44, 46, 48... 18 to 24—for the 
new glamour you need. 


Professional quality with high 
fashion styling. Three size groups 
—approximately 44, 47 and 50 
eye—with a choice of styling, 
color, decoration and price in 
each. For regular prescription 
use, or complete with universally- 
fitting straight temples and plano 
Neutrex lenses, Sunstyles give 
outdoor eyewear a new profes- 
sional importance, 
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pertinent massage, BENSON’S 


Who will provide GLARE PROTECTION 


for your Patients? 


Druggist, grocer, clerk—or You ? 


Join those doctors who rely on Benson’s complete stocks 
of lenses and hundreds of beautifully styled frames. 


For an added margin of safety, specify HARDRx® Toughened 
Lenses, warranteed for one year! 


BENSON OPTICAL COMPANY 


Executive Offices + 1812 Park Ave., Minneapolis / speci/a/ists in prescription optics since 1913 
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THE INFLUENCE OF KINESTHESIS UPON NEAR 
HETEROPHORIA MEASUREMENTS* 


Floyd M. Morrist 
School of Aviation Medicine 
Brooks Air Force Base, Texas 


INTRODUCTION 

The author and others in optometry have noted that, when the 
phoropter is removed from before the patient’s face at the conclusion 
of an eye examination, the patient often expresses surprise to learn that 
the target used to take the nearpoint findings had been so close to his eyes. 

This appears to be an unexpected observation. Ordinarily one 
might predict that a target placed at the usual reading distance would 
be perceived nearer to one’s self rather than farther away. This pre- 
diction is based upon the psychic phenomenon known as proximal or 
psychic convergence. Hofstetter,'! Morgan,'* and Tait,** among others, 
have found that there is an induced convergence of the eyes over and 
above that attributed to accommodation when subjects are tested at 
the normal reading distance. This type of convergence, as measured by 
Hofstetter,’? was found to amount to approximately 1.54, 2.64, and 
7.64 for the base-in, phoria, and base-out findings, respectively, at a 
13-inch testing distance. One might expect, therefore, that targets 
placed at some finite distance less than six meters would be perceived 
closer to the subject than their actual distance. 

Schapero and Levy,'* found an increase in proximal convergence 
as the testing distance decreased: they also found that the amounts of 
proximal convergence varied with the individual. Alpern,? in a hap- 
loscopic study, also indicated that there were marked individual differ- 
ences among eleven subjects tested. Alshough the majority of his sub- 
jects showed proximal convergence effects, there were observers in the 
group who failed to demonstrate this phenomenon. 


*Read before the annual meeting of the American Academy of Optometry, Boston, 

Massachusetts, December 15, 1958. For publication in the July, 1960 issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

The contents of this paper reflect the personal views of the author and are not 
to be construed as a statement of official Air Force policy. Approved by the Air Force 
for publication. 

This material was submitted to the faculty of the Graduate School in partial 
fulfillment of the requirements for the degree, Master of Science in Physiological 
Optics, Indiana University. 

+Military optometrist. Major, U.S. Air Force. Fellow, American Academy of Op- 
tometry. 
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These studies would suggest that the ability to localize a target 
in space at the precise physical distance at which it is placed varies from 
individual to individual and may vary for the same individual from 
test to test. It is probable that the instrument through which a near 
target is viewed may influence the target's perceived or apparent distance. 
When, in addition, the observer's attitude, interest, attention, nervous 
tension, and state of fatigue are considered, the variability or inconstancy 
of test results, especially at the reading distance, become more compre- 
hensible. 

The lateral phoria at near, in addition to being affected by the 
aforementioned variables, is further influenced by the diversity of 
methods employed for measurement. It is not surprising that this finding 
has been referred to by many as highly variable, inconstant, and erratic. 

The present study was initiated to investigate the variability of the 
three most commonly employed methods of measuring the lateral phoria 
at near and to determine to what extent manipulatory localization 
would affect the perceived or apparent localization of the target. 

The term ‘‘phoria”’ is defined as the position the eyes assume 
relative to each other in the fusion-free state; that is, in the absence of 
single binocular vision. When a phoria is measured at some finite dis- 
tance, the amount of convergence associated with accommodation, 
anatomical factors, ocular muscle tonicity, and, in some cases, psychic 
convergence must all be considered as influencing the position of the 
eyes. Insofar as fusion is prevented from participating in the visual act 
while measuring a phoria, any deviation from orthophoria gives a meas- 
ure of the fusional convergence which must be utilized in order to 
secure single binocular vision. Thus, the amount of heterophoria can 
be considered directly proportional to the fusional effort expended by 
an individual. Together with a knowledge of the fusional reserves, the 
phoria finding becomes an invaluable aid in diagnosing various visual 
problems. 

The near phoria plays a most important role in the calculation of 
the A.C.A. ratio. That is, together with the phoria at distance and 
the accommodation level, it is used to determine the accommodative 
convergence associated with each diopter change in accommodation. 
This ratio often is helpful in the formulation of the patient's prescrip- 
tion and in the planning of an orthoptics program, when such a pro- 
gram is necessary. 

A controversy has developed over the years as to whether the A.C.A. 
ratio is innate and constant, or whether it is learned, variable, and sub- 
ject to change. One of the chief arguments offered by advocates of the 
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inconstancy theory, in a recent investigation,'® is the fact that to a great 
extent the A.C.A. ratio depends upon the lateral near-point phoria. 
Since this finding is admittedly variable, the A.C.A. ratio, computed 
from the near phoria, must also be variable. It should be pointed out 
that in the study cited the method used for the testing of phorias was 
the von Graefe prism diplopia test. It would appear that a near-phoria 
test with high reliability would provide for a more accurate evaluation 
of the constancy versus inconstancy argument, at least insofar as clinical 
investigations are concerned. 

Further need for a highly reliable method of phoria testing can 
be found in the visual screening procedure used by the military services. 
Here the importance of phoria testing in the selection of individuals for 
duties requiring outstanding visual performance has long been recog- 
nized. This has been particularly true in the field of aviation, where 
empirical distant heterophoria standards have existed for many years. 
With the advent of high-performance aircraft, there has been created 
a demand for increased reliance on instrument flying, requiring prolonged 
use of the eyes at near, often under conditions of fatigue and hypoxia, 
among other factors. The incorporation of near-heterophoria standards 
into the physical examination for flying appears imminent. The choice 
of a valid and reliable test for this function cannot be overemphasized 
since physical standards play a major role in the selection of personnel 
for flight training and in the retention of presently trained individuals 
on flying status. 

Thus, despite the objections that heterophoria measurements are 
variable, inaccurate, and erratic, one cannot deny their importance in 
furnishing valuable information relative to an individual's visual capa- 
bilities. 

HISTORICAL REVIEW 

VonGraefe,*" in 1857, was one of the first investigators to call 
attention to heterophoria, which he termed “‘latent strabismus."’ Since 
that time numerous researchers have embarked on studies involving 
phoria measurements. 

Research in the field of heterophoria measurements in the past has 
been concerned chiefly with the establishment of normal ranges. In 
general, these norms have been derived by measuring the phorias of 
large groups of visually confortable individuals and subjecting the data 
to statistical study. The diversity of methods employed, the various 
distances at which the target was placed, differences in age, and refrac- 
tive error variations among the groups has rendered comparison of many 

of the data very difficult. 
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In recent years some attention has been directed towards the in- 
vestigation of individual methods of heterophoria testing with respect 
to the reliability of tests, comparisons between tests, and effects of 
changing testing conditions 

Insofar as near-phoria studies are concerned, there 1s close agree- 
ment among such writers as Gibbons,* Stevens,** Maddox,* Hartridge.* 
Sheard,* Thorington,* and others that at a reading distance of 13 to 16 
inches there exists a normal exophoria of from four to six prism diopters. 
Other investigators who have established near-phoria norms include: 
Clark,* 3.224 exophoria; Eames? 2.214 exophoria; Haines,* 4.854 
exophoria; Munson,'® 5.594 exophoria: Vivian,** 3.964 exophoria: 
Weymouth,** 5.174 exophoria: Morgan,'* 3.04 exophoria; and 
Shepard,'* 5.04 exophoria. 

In 1920 Sheard'* examined 315 corrected hyperopes whose range 
of hyperopia varied from 0.25 D. to 3.00D. Seventy per cent of 
these individuals showed 24 to 84 exophoria when the prism diplopia 
test was used at the 33 cm. test distance. Sheard concluded that ‘‘these 
results militate against the view often presented as correct that the act 
of binocular single vision at close points is normally and ought always 
to be accomplished through the convergence accompanying the act of 
accommodation.” 

The first attempt to apply modern statistical methods to the study 
of heterophoria measurements was that of Weymouth, Brust, and 
Gobar** in 1925. These authors measured the lateral phoria at 33 cm. 
for 175 visually comfortable individuals who were rendered emmetropic 
with appropriate spectacles. The testing method mafle use of a red 
Maddox rod and a light source 3 mm. in diameter. The experimenters 
concluded that the existence of 54 to 6A exophoria at this. reading 
distance is a normal or expected finding. In addition, they pointed 
out that this is not a true divergence of the visual axes but means that. 
in the majority of individuals, the convergence induced by accommo- 
dation is less than that required for single vision. 

Savage,* Dolman,* and Litinskii* maintained that a greater amount 
of error was revealed, using the screen-Maddox rod technique, when 
the dominant eye was fixating the target and the Maddox rod and 
measuring prism were placed over the nondominant eye. Scobee and 
Green,'*® in a more recent study, concluded that, at the 20-foot or the 
13-inch test distance, there was no significant difference between the 
heterophoria measured with the Maddox rod whether the rod was 
placed before the nondominant or the dominant eye. 

Cridland® in 1941, in a series of two papers, made an extensive 
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review of the literature of the past seventy years on the subject of hetero- 
phoria. As part of his second paper a comparison was made between 
the Maddox rod test and a ‘‘red-green’’ test at 20 feet and the data 
subjected to modern statistical methods. The “‘red-green’’ test depended 
upon the use of red filters and green filters in combination with red and 
green targets for dissociation. The outcome of this investigation indi- 
cates that the Maddox rod test is more reliable than the ‘‘red-green.” 

One of the most comprehensive investigations of phoria testing 
methods at 20 feet as-well as at the reading distance of 13 inches was 
undertaken by Scobee and Green'® in 1946. The initial phase of their 
study was concerned with determining the reliability of the screen- 
Maddox rod test for both lateral and vertical phoria at the 20-foot test 


2 distance. All subjects used were aviation cadets, fifty of whom were 
: utilized for lateral heterophoria and forty-nine for vertical phoria 
‘ measurements. The coefficient of reliability of +0.95 for the lateral 
- and +0.92 for the vertical heterphoria led the authors to conclude 
: that measurements made at distance with this test are highly reliable. : 


The second phase of the study was concerned with comparing 
lateral phoria measurements obtained with several available tests, both 
at 20 feet and 13 inches. Fifty aviation cadets were used again as 
subjects. At 20 feet, the screen and parallax test, prism diplopia test, 
and the screen-Maddox rod test were used. Agreement was good: 
means for the three tests were 0.54 esophoria, 1.14 esophoria, and 
1.44 esophoria, respectively. At 13 inches the screen and parallax, prism 
diplopia, Maddox wing, Thorington, and screen-Maddox rod tests were 
used. The level of agreement was high for the prism diplopia, Maddox 
wing, and Thorington tests, each uncovering an average of 3.04 of 
exophoria. However, the screen and parallax test uncovered an average 
of 8.24 exophoria and the screen-Maddox rod an average of 5.94 exo- 
phoria. On the basis of intercorrelation coefficients, however, the authors 
conclude that the screen-Maddox rod test is not a satisfactory one at 
the reading distance; that is, it showed by far the lowest correlation 
with the other tests. 

The final phase of this study by Scobee and Green was designed 
to determine the effect upon the Maddox rod test when certain testing 
conditions were varied. Their results indicated that the illumination 
level in the room had no significant effect. As was pointed out earlier. 
they also concluded that there was no significant difference between 
placing the Maddox rod over the dominant or nondominant eye. A 
red Maddox rod uncovered more esophoria at 20 feet than did a white 
rod, but no difference was noted at the 13-inch test distance. At both 
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20 feet and 13 inches intermittant screening of the eye behind the 
Maddox rod uncovered less exophoria than without screening. 

Despite the fact that this final observation is in direct contrast to 
the generally accepted idea that more exophoria is uncovered when a 
‘screening’ technique is used, the authors made no attempt to explain it. 
A possible explanation of this phenomenon of obtaining less exophoria 
with screening may be that the observer was better able to concentrate 
on the spot of light, hence a greater amount of accommodation was 
brought into play with screening than without it. Consequently an 
increase in the convergence associated with accommodation would 
result from intermittent screening of the eye behind the Maddox rod. 
This theory would hold if it is assumed that the average subject was 
slightly hypermetropic. 

In 1948 Hirsch and Bing’® determined heterophoria measurements 
on 38 senior optometry students at the 40 cm. test distance by means 
of the vonGraefe prism diplopia test and the modified Thorington test. 
Their results indicated that the modified Thorington method proved 
to be slightly better insofar as repeatability is concerned. Also, the 
phoria value for the modified Thorington test showed a significant 
decrease in exophoria over the prism diplopia test. This the authors 
explain by suggesting that the stimulus to accommodation provided 
by the modified Thorington test is slightly more demanding of the 
full accommodation than is the stimulus offered by the prism diplopia 
test. 

In a subsequent investigation by Hirsch,® using a further modifica- 
tion of the Thorington test, the results obtained in the initial study 
were corroborated. In general, the author maintains that the modified 
Thorington is superior to the prism diplopia test because of its greater 
repeatability afid better control of accommodation; it is, in addition, 
simpler to explain to the patient. In a final note, Hirsch points out that 
the above-mentioned advantages are slight and that either the prism 
diplopia or the modified Thorington test, if carefully administered, 
is a highly reliable test. 

The acceptance of phoria measurements in cases of corrected high 
anisometropia was questioned by Doherty and Geraci® in 1954. They 
determined heterophoria measurements at 16 inches by means of the 
prism diplopia test on two groups, one having more than 0.75 diopters 
of anisometropia, and the other having less than 0.25 diopters of ani- 
sometropia. The near phoria was measured first with the right eye 
fixing, then with the left eye fixing. Significant differences were observed 
in the phoria findings both in the anisometropic group and in the iso- 
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metropic group. Differences as great as 3.84 were found only in the 
anisometropic subjects. It was not made clear, however, whether dif- 
ferent prismatic and dioptric effects were taken into consideration. Also, 
the degree of validity of the anisometropic measurements was not 
indicated. 

A recent investigation by Stern*® was undertaken to determine the 
effect of target variations and kinesthesis upon heterophoria measure- 
ments at 16 inches. Using an instrument consisting of a box within 
which was a mirror placed at a 45-degree angle to the visual axis of 
the observer's left eye, three different pairs of split stereograms were 
presented to each of 50 subjects at a distance of 16 inches. The main 
target, directly visible to the right eye, consisted of a row of numbers 
and three rows of small letters. The targets seen by the left eye via the 
inclined mirror consisted of a plain arrow for the first procedure, two 
diagonal lines appearing as an arrowhead for the second test and, for 
the third test, a picture of railroad tracks incorporating monocular cues 
of depth. For the first and third tests, the observer merely reported to 
which number either the arrow or the end of the tracks was pointing. 
For test number two, the subject was required to transform the arrow- 
head into the letter ‘‘X"’ with a pencil. 

Their results revealed that the test involving hand-eye-coordina- 
tion—that is, completing the arrowhead—uncovered approximately 24 
less exophoria than the other two tests. The author thus concluded 
that when the tactile, kinesthetic, and visual senses were combined to 
record a measurement for near heterophorias, a definite increase in con- 
vergence occurred which was not present with other tests. The results 
obtained from the other two tests were essentially the same, indicating no 
variation in heterophoria measurements when different targets were used. 

Although the above investigations furnished much information in 
regard to heterophoria measurements, effects of different testing methods 
and conditions and, in one instance, the effect of hand-eye coordination 
on the near phoria, no report of the effect of the tactile and kinesthetic 
senses on the presently available clinical heterophoria testing procedures 
has been uncovered by the author. 

PURPOSE OF THE STUDY 

In view of the generally recognized effect that apparent or per- 
ceived distance has on convergence, it is felt that methods whereby 
this effect could be eliminated or greatly minimized would be advan- 
tageous to the practitioner in routine ocular examinations by improving 
the validity and reliability of many individual tests. Since the lateral 
phoria tests are designed to disclose the relative position of the eyes in 
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the absence of fusion at a particular distance, kinesthetic and tactile cues, 
in addition to the visual cues normally present, may be of value in 
assisting an observer to accurately localize a target in space. 

The main purpose of this study, then, was to investigate the effect 
of kinesthesis upon the lateral phoria measurements at a distance of 40 
cm. A secondary purpose was to study the variability of three widely 
accepted methods of measuring the near phoria with the view towards 
ascertaining which is the most reliable. 
APPARATUS AND PROCEDURE 


In all tests the subject was seated behind a phoropter. the necessary adjustments 
having been made for interpupiilary distance, positioning of the spectacle plane 14 mm. 
<nterior to the corneas, and proper leveling of the instrument. All subjects had normal 
single binocular vision and were correctible to 20/20 vision in each eye. If spectacles 
were worn, the correction was placed in the phoropter. Slight modifications were 
made, if necessary, to provide each subject with 20/20 vision in each eye. In effect. 
all subjects were rendered artificially emmetropic. 

Ocular dominance was determined for each subject by the following procedure: 
A spot of light one centimeter in diameter. projected by a project-o-chart onto a screen 
four meters in front of the subject, served as a target. The subject held a 10-inch by 
10-inch board at arm's length and while holding both eyes open was able to see the 
target with one or the other eye through a one-centimeter hole in the board. The eye 
chosen by the subject to view the target was considered the dominant eye. 

Three heterophoria testing methods were employed in this investigation. These 
tests are as follows: 

THE VON GRAEFE PRISM DIPLOPIA TEST: At a distance of 40 cm. 
from the spectacle plane. a target! consisting of five rows of letters was presented to 
the subject (Figure 1). The sizes of the letters were: 0.3 mm., 0.6 mm., 0.7 mm., 


Fig. |. Apparatus and target used for measuring near-lateral phorias for the 
von Graefe prism diplopia test. 


1.2 mm., and 1.4 mm.; hence, each letter subtended angles of three minutes, five 
minutes, six minutes, ten minutes, and twelve minutes respectively at the test dis- 
tance and were equivalent to Snellen fractions of 20/15, 20/20, 20/30, 20/40, and 
20/50 respectively. A five diopter prism base-up was placed before the dominant 
eye. Sufficient base-in prism was placed before the nondominant eye to displace the 
image as seen by that eye to the homolateral side. The subject was asked to read the 
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20/20 row of letters on the lower chart, to keep them clear, and, as the base-in 
prism was slowly reduced, to indicate when the upper target appeared to be precisely 
above the lower one. The test was then repeated using base-out prism before the non- 
dominant eye and an average of the_two findings was recorded as the lateral phoria. 
An incandescent light source provided illumination of 40-foot candles on the test card. 

THE SCREEN-MADDOX ROD TEST: At a distance of 40 centimeters from 
the spectacle plane, the target, consisting of a one-millimeter spot of light, was pre- 
sented to the subject in a dimly illuminated room. The one-millimeter spot of light 
was provided by drilling a one-millimeter hole in a circular black disc which formed 
the front cover for a small lighttight box within which a 15-watt bulb acted as a 
light source. This box was suspended from the reading rod by a suitable attachment 
as illustrated in Figure 2. A white Maddox rod was placed before the nondominant 


Fig. 2. Apparatus and target used for measuring near-lateral phorias for the 
Screen-Maddox rod test. 

eye with its cylinder axes horizontal. A Risley rotary prism was also placed before 
the nondominant eye with sufficient base-in prism so as to displace the vertical streak 
seen by that eye to the homolateral side. A cover was held before the nondominant 
eye for approximately one second out of every three seconds. While the subject was 
fixating the spot of light with the dominant eye, the base-in prism before the non- 
dominant eye was reduced slowly until the subject reported that the flashing line was 
bisccting the spot of light. The test was then repeated. employing base-out prism 
before the nondominant eye, and the average of the two findings was recorded as the 
lateral phoria. 

THE MODIFIED THORINGTON TEST:* The target used in this test was 
also placed 40 cm. from the spectacle plane. The test card used was one on which was 
printed three horizontal lines of letters. Each letter was separated by a horizontal line 
segment measuring 4 mm.., the actual distance between letters being 8 mm. Therefore, 
the angular distance between the midpoint of a horizontal line segment and an adja- 
cent letter represented 14. There were nineteen letters on the top line and nineteen on 
the lowest line. The middle line contained eighteen letters: a one-millimeter hole was 
drilled in the card in lieu of the central letter in this line. The type was 1.4 mm. in 
height for the top line, 0.6 mm. in height for the middle line, and 0.9 mm. in height 
for the lowest line of letters. These subtended angles of 12 minutes, 5 minutes, and 
8 minutes respectively at the test distance and were equivalent to Snellen fractions of 
20/60, 20/20. and 20/40. The three lines of letters were each separated vertically 
by a distance of 24 mm. 

*The Thorington test as used in this study is a modification of the original 
method, comparable to the technique described by Hirsch.®. 1° 
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A white Maddox rod was placed before the nondominant eye with its cylinder 
axes horizontal. The illumination at the test card was the same as that used for the 
Von Graefe prism diplopia test. The one-millimeter hole (mentioned above), which 
was located at the midpoint of the middle row of letters, was illuminated by placing 
a light source directly behind the card in such a manner that a vertical white streak 
was seen by the nondominant eye. The light source used was a 15-watt bulb in a small 
box. In the front cover of the box was a small circular opening which allowed light 
to escape from the box to illuminate the one-millimeter hole in the card. The light 
source and the card were suspended from the reading rod by suitable attachments, as 
illustrated in Figure 3. The subject was asked to read the letters on the middle line, 


Fig. 3. Apparatus and target used for measuring near-lateral phorias for the 
modified Thorington test. 


starting on the temporal side, and to indicate the position of the vertical streak in 
relation to a letter or a horizontal line segment. The amount of exophoria or eso- 
phoria in prism diopters was then computed and recorded as the lateral phoria finding. 

The lateral phoria tests as outlined above were administered by the author to 
forty students of the Division of Optometry of Indiana University on two separate 
days within a five-day interval in the order described above. One week later, again on 
two separate days, the three tests were again administered by the author to the same 
subjects in the same order. However, on the two latter occasions, the subjects were 
required to place their hands on the target support in the case of the prism diplopia 
ind modified Thorington tests. In the case of the screen-Maddox rod test, the subjects 
were required to place their hands on the housing containing the light source. In addi- 
tion to placing the hands on the target support during the measuring of the phoria, 
the subjects also moved the targec along the reading rod to a distance further than 40 
cm. and then to a point closer than the actual testing distance. In other words, the 
target was ‘‘tromboned"’ prior to placing it at the specified testing distance of 40 cm. 
in order to accentuate the kinesthetic and tactile cues. The reading rod was notched 
so as to facilitate the subject's placing the target at the prescribed location. 

Of the 40 students used in this study, 20 were commencing their first semester 
in the Division of Optometry; hence, were unfamiliar with clinical testing procedures, 
and could be considered comparable to a clinic patient. These were, therefore, classed 
as untrained observers. They ranged in age from 19 to 27 with a mean of 22. The 
remaining 20 subjects consisted of graduate students in physiological optics and seniors 
in the regular optometry curriculum. Having a thorough knowledge of clinical pro- 
cedures, these subjects were considered as trained observers. They ranged in age from 
22 to 31 with a mean age of 26. 

In order to nullify any effects that training may have had on the test results, 
half of the subjects from each group were tested first without kinesthesis for the first 
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two trials, and then utilizing kinesthesis for the second two trials. The remaining half 
of each group was tested, first making use of kinesthesis, and then for the second two 
trials, without the influence of the kinesthetic clues. 

RESULTS 


The raw data obtained as a result of testing 40 subjects for near- 
point lateral phorias are shown in Tables 1-A and 1-B. As was pointed 
out in the description of procedure, each entry for the prism diplopia 
test and screen-Maddox rod test represents an average of two readings, 
obtained by first reducing the amount of base-in prism and then by 
reducing the amount of base-out prism. Each entry for the modified 
Thorington test represents a single response on the part of the subject. 
The data, therefore, constitute six phoria measurements (two for each 
of three methods) without the influence of kinesthesis, and six measure- 
ments with kinesthesis, for 20 untrained observers and 20 trained 
observers. For convenience, a minus sign (—) is used to designate 
exophoria, while a plus sign (+) is used to indicate esophoria. 

In Table 2 are presented the means and standard deviations for 
each trial of each test. An inspection of the averages of the two trials 
for each test indicates that the screen-Maddox rod method reveals more 
exophoria for both groups, without or with kinesthesis, than did the 
other two methods of measuring the near phoria. For the 20 trained 
observers, the mean values between the prism diplopia and the modified 
Thorington tests do not differ significantly. For the untrained group, 
however, the modified Thorington test showed more than 1A less 
exophoria than the prism diplopia test where kinesthesis was not a factor, 
and almost 1.754 less exophoria when kinesthetic clues were present. 

In Table 3 each entry represents the average of the first and second 
trials for each of the three methods of phoria testing used as determined 
for the untrained observers. Table 4 similarly gives the results for the 
trained group. From these data two scatterplots were constructed to 
illustrate the correlation between the near-phoria findings taken without 
kinesthesis and with kinesthesis. These are presented in Figures 4 and 5. 
The test results for each method without kinesthesis are plotted along 
the ordinate and the findings with kinesthesis are plotted along the 
abscissa. It can be seen that the correlation is good, being somewhat 
better for the trained observers than for the untrained group as is evi- 
denced by somewhat less dispersion and a narrower ellipse. This type 
of correlation is expected, of course, inview of the fact that the near- 
lateral phoria finding is in itself small in magnitude, generally on the 
order of 44 to 64, and any effect induced by kinesthesis would be 
expected to be small. 

In order to determine the effect of kinesthesis on each of the three 
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TABLE 1-A 
Raw Data for Twenty Untrained Observers Showing the Results of Two Trials for 


Each of Three Methods of Phoria Testing, Without Kinesthesis 


and With Kinesthesis* 


Modified 


——Thorington—— 


Trial 1 
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—Prism Diplopia— 
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(—) indicates exophoria. (+) indicates esophoria. 


*Measurements in prism diopters; 


methods employed in this study, the test result for each trial of each 


method without kinesthesis was compared to the corresponding trial of 


the same method with kinesthesis and the shift or change in phoria was 
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TABLE 2 


Average Lateral Heterophorias and Standard Deviations for Each Trial, for Twenty 
Untrained and Twenty Trained Observers, Both Without Kinesthesis 
and With Kinesthesis 
Without With 
— Kinesthesis — — Kinesthesis — 


Test Trial Mean , Mean 
Untrained Observers 
Prism diplopia 1 —3.08 ‘ —4.06 
—4.58 —4.36 
—3.83 —4.21 
Screen-Maddox rod ; —6.38 —5.26 
—6.99 —5.68 
’ —6.68 —5.47 
Modified Thorington —2.50 —2.45 
—3.02 —2.50 
—2.76 —2.48 
Trained Observers 
Prism diplopia —3.42 
—4.40 


—3.98 
—4.45 
—4.22 
—5.44 
—5.48 
—5.46 
—+4.08 
—4.28 
—4.18 


w 


—3.91 

Screen-Maddox rod —5.22 
—6.54 

—5.88 

Modified Thorington —3.88 
—4.58 

—4.23 
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first trial of the same test with kinesthesis was found to be 74 exophoria. 
This would be considered a shift towards esophoria of 24, and recorded 
as +2.0 in the column labeled ‘‘Screen-Maddox Rod, Difference between 
First Trials." The data for these computions are presented in Tables 
5 and 6. 

Referring to the combined data in Table 5, one finds that for the 
untrained observers there was an average shift towards esophoria of 
slightly more than 1A for the screen-Maddox rod test and a very slight 
shift towards esophoria for the modified Thorington test. In the prism 
diplopia test, first trial comparisons show a shift towards exophoria 
of 14, and second trial comparisons, a slight shift towards esophoria. 

Referring to the combined values in Table 6, it can be seen that 
for the trained observers the average change in phoria findings was, in 
general, less than 0.54 in the direction of exophoria, as a result of 
kinesthesis. The exceptions to this were a 1.094 shift towards esophoria 
in comparing the difference between second trials of the screen-Maddox 
rod test and a 0.34 shift towards esophoria in comparing the difference 
between second trials of the modified Thorington test. 

The reliability of each of the three near-phoria testing techniques 
under investigation was then determined using a method known as the 
analysis of differences. The difference in score between first and second 
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TABLE 3 
Trial Results for Twenty Untrained Observers, Showing the Average of First and 

Second Trials for Each Subject for Each of Three Methods of 

Near-Phoria Testing 
———Without Kinesthesis With Kinesthesis———— 
Screen- i 
Prism Maddox 
Diplopia Rod i i i ington 
— 4.2 — 9.0 3 
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Av. 2A —2.744 —4.264 —5.484 


trials of each phoria test was computed for each subject. The mean 
difference between first and second trials, the range, and the standard 
deviation were then computed for each test, both without kinesthesis 
and with kinesthesis. By determining the difference in score between 
first and second trials of the prism diplopia test, for example, for each 
subject, a distribution of differences results. If, then, a similar distribu- 
tion of differences is computed for the screen-Maddox rod and modified 
Thorington tests, the mean or average difference, the range, and the 
standard deviation may be computed easily for each distribution. It 
follows, therefore, that the testing method displaying the lowest average 
error would be the one having the greatest test-retest reliability. The 
data covering this phase of the study are presented in Table 7 for the 
untrained group and in Table 8 for the trained observers. 

An inspection of Table 7 reveals that for the untrained observers, 
the modified Thorington test not only gave the lowest average difference 
of the three tests used, but also the smallest range and standard deviation. 
The differences found between the prism diplopia and the screen- 
Maddox rod tests were not statistically significant. However, the average 
difference between test and retest for the modified Thorington method 
was approximately 0.754 less than the average difference for the other 
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Legend 
For twenty untrained observers Prism diplopia test 
Modified Thorington @ 
Sereen- Maddox rod 
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Fig. 4. Scatterplot showing the relationship between the near-heterophoria as deter- 
mined without kinesthesis and with kinesthesis for three testing methods. 
two tests. This difference is statistically significant at the 5 per cent 

level. 

Referring to Table 8, it can be seen that the results for the trained 
observers without kinesthesis are similar to those obtained for the 
untrained group. The average difference of 0.94 for the modified Thor- 
ington test in comparison to the average differences for the prism 
diplopia (2.194) and screen-Maddox rod (2.284) tests is statistically 
significant at the | per cent level. When kinesthetic clues are present, 
the differences obtained for this group are not statistically significant. 
DISCUSSION 

In evaluating the effect of kinesthesis upon the near-lateral phoria, 
the results of this study appear to indicate that of the three methods 
considered, the screen- Maddox rod test was influenced most by the addi- 
tion of tactile and kinesthetic cues to those visual cues normally present. 
A probable explanation for this is the fact that the stimulus to accom- 
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Legend 


For twenty trained observers Prism diplopia test © 


Modified Thorington © 
Screen-Maddox rod 4% 
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Fig. 5. Scatterplot showing the relationship between the near-heterophoria as deter- 
mined without kinesthesis-and with kinesthesis for three testing methods. 


modation in the screen-Maddox rod test is less demanding of the full 
accommodation than is the stimulus of the two other tests used. It is 
conceivable that the inclusion of the kinesthetic sense, then, insures more 
accurate localization of the target, thereby bringing an increased amount 
of accommodation and accommodative-convergence into play, which is 
evidenced by a decrease in exophoria. 

The fact that this shift of slightly more than 14 towards esophoria 
in the screen-Maddox rod test was present in a comparison of second 
trials in so far as the trained observers go, but was present in comparing 
first and second trials for the untrained group suggests that a trained 
observer is apt to be better able to accommodate accurately on the basis 
of visual cues alone, than is an untrained observer. 

A second effect that appears to be attributable to the addition of the 
kinesthetic sense is the increase in reliability of the three tests, with this 
effect being most pronounced in the case of the screen-Maddox rod 
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TABLE 4 


Trial Results for Twenty Trained Observers, Showing the Average of First and 
Second Trials for Each Subject for Each of Three Methods of 
Near-Phoria Testing 


——Without Kinesthesis——— With Kinesthesis——— 


Screen- Modified Screen- Modified 
Sub Prism Maddox Thor- Prism Maddox Thor- 
ject Diplopia Rod ington Diplopia Rod ington 
R.E. —12.2 —16.0 —10.5 —14.3 —14.6 —10.8 
W.B. + 2.4 — 4.2 — 3.5 + 0.4 — 5.0 — 3.2 
C.W. — 2.2 — 0.4 — 0.8 — 3.9 — 2.2 — 1.5 
M.K. — 0.6 — 4.9 — 2.0 — 2.5 — 6.9 — 2.5 
E.M. — 8.8 — 9.2 — 8.0 —10.5 — 9.6 — 8.0 
J.M. + 1.2 + 2.6 — 0.5 + 1.9 + 4.0 — 0.5 
D.P. — 9.6 —13.5 —10.0 — 9.2 —11.2 —11.0 
F.V. — 1.5 — 6.9 — 4.0 — 2.9 — 6.3 — 3.2 
D.L. — 5.2 — 5.5 — 3.2 — 5.9 — 2.2 — 3.5 
J.K — 4.4 — 4.5 — 3.8 — 44 — 3.0 — 3.2 
D.E. + 6.4 + 4.8 + 3.0 + 6.8 + 4.0 + 3.8 
W.U. — 6.5 — 7.0 — 3.5 — 6.2 —10.6 — 3.8 
J.C. — 7.5 —12.0 — 9.2 — 8.5 —13.2 — 9.8 
T.P. — 8.2 —10.8 — 8.2 — 7.2 — 8.9 — 8.0 
T.E. — 5.2 —10.5 — 5.0 — 6.5 — 7.5 — 5.5 
J.H. —13.4 —14.8 —10.0 —11.6 —13.9 —10.5 
R.R. — 6.2 — 4.2 — 1.5 — 6.8 — 4.9 — 2.0 
J.H. — 1.5 — 3.4 — 2.2 — 1.0 — 1.5 — 1.8 
CS. + 2.8 + 0.4 0.0 + 5.6 + 05 0.0 
J.M. + 1.9 + 2.1 — 1.5 + 2.3 + 4.0 + 1.5 
Avg —3.924 —5.894 —4.224 —4.22Q4 —5.45Q —4.184 


test. This is apparent, not only by the reduction in average difference 
between first and second trials, but in the decrease in the ranges and 
standard deviations as well. (See Tables 7 and 8.) 

It should be pointed out that all possible visual cues were made 
available to each observer for each trial of each test administered. In 
other words, no attempt was made to deprive the subjects of cues that 
would be present in the normal clinical situation. Had appropriate 
measures been taken to minimize the visual clues, the effects of kinesthesis 
upon the phoria measurements might have been more pronounced. 

In an analysis of the three tests used in this study, it ts apparent 
from an inspection of the average values in Tables 3 and 4 that the 
screen-Maddox rod test showed more exophoria than did the other two 
tests. This amount was greatest for the group of untrained observers 
utilizing only visual cues and amounted to 2.844 more exophoria than 
the prism diplopia test and 3.924 more exophoria than the modified 
Thorington test. These figures were reduced to 1.224 and 3.04 with 
the addition of tactile and kinesthetic cues. This is further evidence 
that kinesthesis had a tendency to induce a greater amount of accommo- 
dative-convergence or proximal convergence for this test and for the 
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TABLE 5 
The Effect of Kinesthesis for Twenty Untrained Observers, Depicting the Direction of 
Change, in Prism Diopters, That Résulted from the Addition of Kinesthesis 
to Each Trial for Each of Three Methods of Near-Phoria Testing 
Modified 

—Prism Diplopia— Screen-Maddox Rod ——Thorington 

Diff. Diff. Diff. Diff. 
between between 
Second i Second 
Trials i Trials 
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Shift towards: 
ESO 


EXO —13.5 
Avg. Change: 4 + 0.02 


untrained observer. In the case of the trained observers, the amounts of 
exophoria uncovered by the screen-Maddox rod test in excess of that 
found in the other two tests were 1.974 and 1.674 for the prism 
diplopia and modified Thorington tests respectively without kinesthesis: 
these were reduced to 1.234 and 1.274 with the addition of kinesthesis. 

Due to the small sample, it is not possible to make definite con- 
clusions. However, the results of this study do suggest that despite 
intermittent screening of the eye behind the Maddox rod and the inclu- 
sion of tactile and kinesthetic cues, the stimulus to accommodation 
offered by this test is less demanding than is the stimulus offered by the 
prism diplopia and modified Thorington tests. 

In a comparison of the modified Thorington with the prism 
diplopia test, an inspection of Table 3 illustrates that the average phoria 
for the modified Thorington test was in the direction of less exophoria 
of the order of 14 to 24 for the untrained observers, both without 
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TABLE 6 
The Effect of Kinesthesis for Twenty Trained Observers, Depicting the Direction of 
Change, in Prism Diopters, That Resulted from the Addition of Kinesthesis 
to Each Trial for Each of Three Methods of Near-Phoria Testing 


Modified 
—Pnsm Diplopia— Screen-Maddox Rod ——Thorington 
Diff. Diff Diff. Diff. Diff. Diff. 
between between between between between between 
Sub First Second First Second First Second 
ject Trials Trials Tnals Trials Trials Trials 
R.E — 3.5 — 0.8 + 1.5 +-1.2 — 0.5 0.0 
WB — 2.0 — 2.0 — 2.5 + 1.0 + 0.5 0.0 
C.W. — 1.3 — 2.2 — 3.0 — 0.5 — 1.5 0.0 
M.K 0.0 — 3.8 — 2.0 — 2.0 — 0.5 — 0.5 
E.M 3.3 — 0.3 — 1.5 + 0.5 — 3.0 + 3.0 
J.M. 0.0 + 1.3 + 0.7 + 2.0 0.0 0.0 
D.P — 1.0 + 2.0 + 2.5 + 2.2 — 1.0 — 1.0 
F.V — 48 + 2.0 — 0.3 + 1.5 0.0 + 1.5 
Ea... - 2.5 + 1.0 + 05 + 6.0 — 0.5 0.0 
JK + 1.3 — 1.3 + 2.5 + 0.5 + 1.5 — 0.5 
DE + 1.0 — 0.3 — 1.8 + 0.2 + 0.5 + 1.0 
W.U + 25 — 1.7 — 1.0 — 6.3 0.0 — 0.5 
BE 0.0 — 2.0 — 2.0 — 0.5 — 0.5 — 0.5 
T.P + 0.5 + 1.5 + 2.0 + 1.7 0.0 + 0.5 
T.E — 40 - 3 + 2.0 + 4.0 — 0.5 — 0.5 
J.H + 4.2 — 0.7 + 1.5 + 0.2 — 1.0 0.0 
RR + 0.5 — 1.5 — 1.3 0.0 — 1.0 0.0 
J.H + 0.2 + 0.7 + 1.0 + 2.8 0.0 + 1.0 
C.s§ + 2.0 + 4.0 — 0.7 + 1.0 0.0 0.0 
JM. — 1.0 + 1.8 — 2.5 + 6.3 + 3.5 + 2.5 
Shift towards 
ESO +12.2 + 15.6 +142 + 31.1 + 6.0 + 9.5 
EXO —23.4 —16.6 —18.6 — 9.3 —10.0 — 3.5 
Avg. Change - 0.56 — 0.05 — 0.22 + 1.09 — 0.22 + 0.30 


kinesthesis and with kinesthesis. This agrees quite closely with the 
findings of Hirsch and Bing.'® However, average near-phoria findings 
for the trained observers show a remarkable agreement between these 
two tests (see Table 4). The most plausible explanation for this is 
that the trained observer, being thoroughly familiar with the testing 
procedures, is able to concentrate his attention on reading the letters, 
thereby stimulating an equal amount of accommodation for each test. 
On the other hand, the untrained observer, in his zeal to report exactly 
when the two blocks of letters are aligned (in the prism diplopia test), 
is prone to allow his accommodation to relax in the dual task of watch- 
ing for alignment as well as trying to read the small letters. 

In a consideration of test-retest repeatability, the results of this 
study further suggest that the modified Thorington test is, by far, the 
most reliable for determining heterophorias at near. This is under- 
standable in view of its ability to control accommodation, the ease with 


346 


. 
: 
‘4 


KINESTHESIS & NEAR HETEROPHORIA MEASUREMENTS—MORRIS 


TABLE 7 
Analysis of Differences for Twenty Untrained Observers, Each Entry Representing the 
Difference in Scores Between Trial’! and Trial 2 for Each of the Three 
Methods of Near-Phoria Testing 
———Without Kinesthesis— With Kinesthesis———— 
Screen- Modified Screen- Modified 
Prism Maddox Thor- Prism Maddox Thor- 
Diplopia Rod ington Diplopia Rod ington 
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Std 
Test Method Dev. 


Prism diplopia Without kinesthesis : - 1.464 
Screen -Maddox Without kine«thesis - 1.834 
Modified Thorington Without kinesthesis ‘ - 0.814 
Prism diplopia With kinesthesis 1.364 
Screen- Maddox kinesthesis 1.344 
Modified Thorington With kinesthesis 0.754 


which the subject is able to comprehend what is expected of him, and 
its inherent facility of administration. In addition, the absence of the 
Risley prism in this test eliminates as a source of error the effective 
power of the prism. 

It could be argued that the subjects used in this study, in their 
desire to be consistent, had manipulated their convergence so as to place 
the streak of light in the same position relative to a letter, for each of 
the trials. If this were true it could account for the high degree of 
reliability found in the modified Thorington test. In order to rule out 
this possibility, an additional study was done. 

Approximately one month after the original data had been col- 
lected, the lateral phoria at 40 cm. was determined for the group of 
20 untrained observers using the modified Thorington test. On the 
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TABLE 8 


Analysis of Differences for Twenty Trained Observers, Each Entry Representing the 
Difference in Scores Between Trial | and Trial 2 for Each of the Three 
Methods of Near-Phoria Testing 


————Without Kinesthesis 


With Kinesthesis———— 


Screen- Modified Screen- Modified 
Sub Prism Maddox Thor- Prism Maddox Thor- 
ject Diplopia Rod ington Diplopia Rod ington 
R.E 2.7 0.0 0.0 0.0 0.3 0.5 
W.B 0.2 4.5 1.0 0.2 1.0 1.5 
C.W 0.3 2.8 2.5 1.2 0.3 1.0 
M.K. 2.8 0.2 0.0 1.0 0.2 0.0 
E.M as 2.5 4.0 0.5 0.5 2.0 
J.M. 0.5 1.3 0.0 0.8 0.0 0.0 
D.P 3.7 0.0 0.0 0.7 0.3 0.0 
FV 4.6 1.8 2.0 2.2 0.0 0.5 
D.L. 4.7 6.0 1.5 1.2 0.5 1.0 
J.K 2.8 1.0 0.5 0.2 1.0 1.5 
D.E.. 0.2 1.0 0.0 1.5 1.0 0.5 
W.U. 2.5 4.0 1.0 ey 1.3 0.5 
J.C 2.0 1.0 0.5 0.0 0.5 0.5 
TP. 1.5 0.5 0.5 0.5 0.8 0.0 
T.E. 4.3 4.0 1.0 1.0 2.0 1.0 
J.H. 0.8 0.5 0.0 5.7 0.8 1.0 
R.R. 0.5 1.5 1.0 1.5 2.8 0.0 
J.H. 1.0 0.8 0.5 1.5 1.0 1.5 
C3. 0.5 2.3 0.0 2.5 4.0 0.0 
J.M. 5.8 9.8 2.0 3.0 1.0 3.0 
Avg. Diff. 
between 
Trials Std. 
Test Method 1 and 2 Range Dev. 
Prism diplopia Without kinesthesis 2.194 0.2-5.84 1.694 
Screen -Maddox Without kinesthesis 2.284 0-9.84 2.364 
Modified Thorington Without kinesthesis 0.904 0-404 1.024 
Prism diplopia With kinesthesis 1.344 0-5.74 1.274 
Screen-Maddox With kinesthesis 0.964 0-4.04 0.934 
Modified Thorington With kinesthesis 0.804 0-3.04 0.79A 


following day the same group was retested in exactly the same manner, 
the only difference being that a 24 prism was placed base-out before the 
nondominant eye. This prism was made small enough so as to fit 
snugly into the rear of the lens well of the phoropter. Prior to the 
testing on the second day, the subjects were informed that for some of 
them a factor would be added that might change the results that were 
obtained on the preceding day; actually, the prism was inserted for all 
20 subjects. It was felt that these instructions would obviate any 
attempt on the part of the subjects to control their convergence in order 
to be consistent with the preceding day's result. 

The data obtained are presented in Table 9. With the exception of 
two observers, the change in the phoria was in the direction of more 
exophoria, as would be expected, the average shift being 1.24. For the 
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TABLE 9 


Heterophoria Measurements Obtained by the Modified Thorington Test, at 40 Centi- 
meters, on Two Successive Days for the Group of Twenty Untrained Observers 


Near Phoria 
Near Phoria 11/22/57 Observed 
Subject 11/21/57 with 24 B.O. Change 
FS. — 4.0 — 4.0 0.0 
R.O. — 0.5 — 1.0 — 0.5 
D.C. — 2.0 — 3.0 — 1.0 
R.C. — 8.0 — 9.5 — 15 
I. — 2.0 — 4.0 — 2.0 
J.H. — 3.0 — 4.5 — 15 
R.R. — 6.0 — 7.0 — 1.0 
JS. — 4.0 — 5.0 — 1.0 
W.c. 0.0 — 1.0 — 1.0 
H.V. — 7.0 — 8.5 — 1.5 
LF. — 1.0 — 2.0 — 1.0 
R.P. + 14.0 + 13.0 — 1.0 
R.H. — 3.5 — 4.0 — 0.5 
JW. — 0.5 — 3.0 — 2.5 
CA. — 4.0 — 6.5 — 2.5 
P.G. — 2.0 — 4.0 — 2.0 
M.T. — 1.0 — 2.0 — 1.0 
C.G. — 9.5 —10.5 — 1.0 
I.M. — 0.5 — 2.0 — 1.5 
W.T. — 7.0 — 7.0 0.0 
Average change between trials | and 2... —1.24a 


test to be 100 per cent reliable, the shift, of course, would have had to 
be 2.04 in the direction of more exophoria. However, the result obtained 
is consistent with the results obtained initially, thereby furnishing fur- 
ther evidence of the high reliability of the modified Thorington test. 
SUMMARY AND CONCLUSIONS 

Lateral heterophoria measurements at 40 centimeters were deter- 
mined for forty subjects by three widely used clinical methods. The 
subjects consisted of two groups of 20 untrained observers and 20 
trained observers. The phorias for each subject were measured on two 
separate days utilizing visual cues only, and then again, on two separate 
days, where both visual and kinesthetic cues were made available. 

Analysis of the data obtained in this study suggests that: 

1. The addition of the kinesthetic sense is influential in effec:ing a 
change in the near-lateral phoria, as measured by the screen-Maddox 
rod technique, in the direction of 14 to 24 less exophoria for untrained 
observers. Comparable effects were not obtained for the trained 
observers, for whom the effects seemed negligible. 

2. There is an increase in the test-retest reliability of the prism 
diplopia, screen-Maddox rod, and modified Thorington tests when 
kinesthetic cues are added to the normally present visual cues. 

3. The modified Thorington technique is somewhat more reliable 
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than the other two methods studied, for both the trained and untrained 
observer, regardless of the presence or absence of the kinesthetic sense. 

Although the data obtained in this study seem to indicate a greater 
than chance increase in convergence in the presence of kinesthesis. it is 
not clear as to whether this is due to increased accommodation with a 
resulting increase in accommodative convergence or an increase in the 
amount of proximal convergence. Similarly, although the data show 
increased repeatability with kinesthesis, it is not clear whether this is 
due to a stabilizing influence of kinesthesis on accommodation and, hence. 
accommodative convergence, or to a stabilizing influence on perceived 
distance and, hence, proximal convergence. 
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INSTRUMENT REVIEW 


“LIGHT EXCLUDER” HOOD FOR CONTACT LENS FITTING 


Burton Manufacturing Company, 2520 Colorado Avenue, Santa 
Monica, California, announces the availability of an exclusive “Light 


Excluder’’ hood to fit all Burton illuminated magnifier lights used to 
increase the accuracy of contact lens fitting. Some of the features of the 
“Light Excluder’’ are: (1) Eliminates extraneous light while per- 
mitting some light in the examining room. (2) Utilizes the full use of 
ultra-violet black light even under adverse conditions. (3) Pre-estab- 
lished focal distance magnifies the eye and accentuates the fluorescein 
pattern. (4) Accurate slip-on fit permits easy attachment and detach- 
ment. 
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THE UTILITY OF THE ANTERIOR LENS PURKINJE 
IMAGE AS A MEASURE OF ACCOMMODATION* 


William R. Biersdorft 
Department of Experimental Psychology 
Walter Reed Army Institute of Research 

Washington, D. C. 


The images produced by the anterior surfaces of the eye from an 
incident light source are known as the Purkinje or Purkinje-Sanson 
images. If a bright light is allowed to shine upon the eye from one 
side, and one observes from a corresponding position on the opposite 
side of the eye, three clearly separated images of the source are seen. 
In order they are: a bright image from the anterior surface of the 
cornea, a larger and dimmer image from the anterior surface of the 
lens, and a small bright image from the posterior surface of the lens. 
An image from the posterior corneal surface is also present, but it is 
difficult to distinguish from the anterior corneal image except under 
special viewing conditions.' 

The Purkinje images formed by the lens of the eye have often 
been utilized as an objective measure of accommodation. Photographic 
measurement of these images has been used in studies of spherical 
abberation,? the time characteristics of accommodation,*:* night my- 
opia,®»®* the stimulus for accommodation,*-® and the response to 
mydriatics.'° 

With the exception of two recent papers by Fletcher,'': '* however, 
there has not been too much attention paid to the reliability and 
validity of the Purkinje images as a measure of accommodation. This 
paper is an exploration of such questions, with attention to the cor- 
relations between the Purkinje image and optometer measures of accom- 
modation. Inasmuch as the Purkinje image measure is an objective 
measure of accommodative response, it is of interest to see how it 
compares with the more usual subjective optometer measures. 

Several measures of accommodation utilizing the Purkinje images 
have been suggested. In one, the size of the image from the anterior 
surface of the lens is used as an index of the curvature of that surface, 
and thus as an index of the accommodation. In a second measure, the 
separation of the images from the anterior and posterior lens surfaces 
is used as an index of the power of the lens and thus as an index of 


*Submitted on February 29, 1960, for publication in the July, 1960, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

+Research Psychologist, Ph.D. 
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the amount of accommodation. Inasmuch as the major portion of 
the accommodation is accounted for by changes in the curvature of 
the anterior lens surface? and due to the large influence upon image 
separation of slight changes in eye position, the size of the image from 
the anterior lens surface is most commonly used as the measure of 
accommodation. 

In order to accurately measure the size of the anterior lens Purkinje 
image, the image is usually doubled. Two light sources are employed 
so that two reflections from the anterior surface are produced. Then as 
the curvature of the anterior surface changes during accommodation, 
the separation between the two anterior images also changes. 

In order to determine the true curvature of the anterior lens sur- 
face, it is necessary to know the radius of curvature of the cornea, the 
distance between the cornea and anterior lens surface, and the refractive 
index of the cornea-aqueous system.? For the purposes of measuring 
accommodation, however, it is unnecessary to determine these quantities. 
An empirical measure of accommodation may be obtained by comparing 
the size of the anterior lens image under constant recording conditions 
with the stimulus to accommodation and with other measures of accom- 
modative response, such as the optometer. 

The accuracy of the Purkinje image measure of accommodation 
has certain limits. The anterior lens image is diffuse at best. The lens 
is not homogeneous and light may be reflected from several layers of 
the lens or lens capsule. An image of such quality cannot be measured 
accurately, and this constitutes a limitation of the method. Thus, it 
might be anticipated that the Purkinje image measure would not be 
as precise as an Optometer measure of accommodation. 

The present paper describes an apparatus for recording the Pur- 
kinje image measure of accommodation. The utility of the obtained 
Purkinje measure is investigated particularly in regards to its linearity 
and variability. Comparison is made between the reliabilities of the 
Purkinje image measure and simultaneous measures on a subjective 
coincidence optometer. The effect of pupil size on the Purkinje image 
magnitude is also considered. 

METHOD 

The apparatus consisted of several sections which will be described 
separately: Purkinje recording, optometer, and stimulus targets. In 
order to permit an unobstructed binocular view of the stimulus targets, 
the Purkinje image apparatus and the optometer were mounted above 
the subject in the vertical plane. A first surface 5 x 7 inch half-silvered 
mirror was positioned in front of the subject's eyes and tilted 45° 
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to the horizontal. This mirror reflected the Purkinje apparatus and 
the optometer to the horizontal plane in front of the subject's eyes. 
The stimulus targets were viewed in the horizontal plane through the 
half-silvered mirror. 

A. PURKINJE APPARATUS 

Figure | shows a schematic view of the Purkinje image recording 
apparatus. The left half of the figure shows a view facing the subject. 
F is a stroboscopic flash lamp* used as the light source. S, is a double 
slit aperture to provide the two beams for the image photography. The 
double light beam coming from F and S, was focused by lens L, in 
front of the left eye of the subject after being reflected in the half-silvered 
mirror. (The mirror, M,, is not shown in the front view.) L, is an 
achromatic lens of 54 mm. focal length which formed a real image of 
the double slit approximately one cm. in front of the eye. The left 
eye is labeled O.S. in the figure. The slit images were one mm. wide, 
separated 2 mm. between centers and 4 mm. long. These slit images 
provided the effective source for the Purkinje images. The Purkinje 
images formed by the eye surfaces were reflected in the half-silvered 
mirror and photographed by the camera, C.** The flash lamp was 
synchronized with the camera. The duration of the flash was extremely 
brief (10 microseconds) so that accommodation and pupil size were 
recorded before they could respond to the flash itself. 

Tri-X 35 mm. film at a camera aperture of f/1.5 was used. The 
photographs were taken at a magnification of 1/3 and then enlarged 18X 
in a microfilm reader for measurement. Spring pressure was maintained 
on the pressure plate of the reader and the focus of the reader was not 
changed during the measurement of the data. 

The subject's head was held in position by a dental bite and a 
forehead rest. Alignment of the subject, light source, mirror and 
camera was very critical, as only a slight movement was sufficient to 
cause the anterior lens images to disappear from the field of view. In 
order to always record the Purkinje images in the same area of the eye 
pupil, the stimulus targets were all presented along the straight-for- 
ward position of the line of sight’® of the left eye. Only the right eye 
of the subject changed its visual direction to fuse the targets at the 
various fixation distances. The targets were visible to the subject 
through the half-silvered mirror. 

B. OPTOMETER 

The subjective optometer, P, shown in both the front and side 

views of Figure |, was also suspended in the vertical plane and its targets 


*Grass Model PS-1 Photic Stimulator. 
**Praktina FX Single-lens Reflex 35 mm. Camera. 
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Fig. 1. Front and side views of the Purkinje image recording apparatus and subjective 
coincidence optometer. For description see text. 


were reflected to the left eye by the half-silvered mirror. The plan of 
the optometer followed closely the design by Allen,’* presenting a 


coincidence vernier image by means of polarized targets. S. was a single 
slit aperature and S, a double slit aperture. S. was 20 cm. and S, was 
10 cm. from lens L,, of 10 D. value, which produced the aerial coinci- 
dence image. Lens L» was of 5 D. value and its second principal focus 
coincided with the spectacle point of the eye (14 mm. in front of the 
cornea). The light beams from the optometer were one-half mm. 
wide, and were separated 2 mm. between centers at the eye pupil. 

The optometer was used as a null indicator of the amount of 
accommodative response. It was operated by moving the target assem- 
bly vertically up or down until the two parts of the vernier image were 
seen by the subject as aligned. The spectacle point accommodative 
response was then read on a linear scale where 4 cm. equalled 1.00 D. 
C. STIMULUS TARGETS 

The accommodative stimulus targets viewed by the subject were 
self illuminated squares set on one corner of 52 minutes of visual angle 
on a side. The targets were to be used in another experiment on visual 
size perception and hence are of somewhat greater visual angle than 
normally used in stimulating accommodation. The subject was directed, 
however, to maintain fixation on the right-hand corner of each square 
rather than on the center of the squares. As the results show, subjects 
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did accommodate adequately on all squares. The targets were positioned 
at distances of 5.8 meters, | meter, 0.5, 0.33, 0.25, and 0.20 meters 
from the left eye. The reference point on the left eye was the center of 
rotation (13 mm. behind the cornea).* The targets at 1, 0.5, and 
0.33 meters were hinged to be rotated in and out of the line of sight. 
The targets at 0.25 and 0.20 meters were fixed in position and viewed 
by means of half-silvered mirrors placed in the line of sight. The squares 
were illuminated at an effective brightness at the eye position of 0.1 
footlamberts. The optometer lines were presented approximately one 
degree to the right of the fixation point. 

PROCEDURE 

The experiment was carried out in a darkened room so that only 
the one target illuminated at a time was visible to the subject. Binocular 
viewing was employed at all times. Simultaneous Purkinje image and 
optometer response measures were obtained for the different accommoda- 
tive stimuli. In one session each of the six stimuli was presented twice 
in a random sequence. The data from two sessions was averaged for 
each subject. 

The experimenter operated the optometer to obtain the subjective 
accommodative measures. Approach to coincidence of the vernier target 
from both the high and low accommodation directions was performed 
equally often for each accommodation stimulus. 

In order to determine whether the Purkinje image accommodation 
measures were independent of pupil size, measures were taken under 
two conditions of illumination. The “no glare’’ condition consisted of 
photographs taken with a single flash apiece from the stroboscope. For 
the “glare’’ condition, the stroboscope was set at a steady flicker rate 
of 20 flashes per second and about 15 seconds was allowed for the 
pupil to reach equilibrium to this higher illumination level. Unsyn- 
chronized exposures were then taken with the camera shutter set at 1/10 
second. The Purkinje images and pupil sizes for the various accommo- 
dation stimuli were then compared under the two levels of illumina- 
tion. Pupil size in the pictures was calibrated by photographing a 
small millimeter rule beside the eye in the plane of the pupil. 

To determine the reliability of the optometer and Purkinje accom- 
modation measures, a subject was presented alternately with the 5.8 
and 0.25 meter stimuli for ten trials each while simultaneous optometer 
readings and Purkinje photographs were obtained. Standard deviations 
of the measures obtained were then computed. 


*In terms of spectacle point accommodation, these targets represented stimuli of 0.17. 
1.03, 2.12, 3.27. 4.48 and 5.78 diopters. 
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For this paper, 5 subjects with 20/20 vision uncorrected by 
lenses were employed. They were all in the age range from 20 to 30 


years. 
RESULTS 
Figure 2 shows two of the Purkinje photographs of one subject's 


Fig. 2. Purkinje image photographs of subject's left eye. Subject is accommodating 
on a | meter stimulus in left photo and on a 0.33 meter stimulus for right 
photo. 


left eye. In each photograph the large image at the left is the corneal 
reflection and the second double image is the anterior lens Purkinje 
image. The double image to the right is the posterior lens image. The 
measure of accommodation used was the vertical distance between the 
centers of the double anterior lens image. 

In Figure 3 is presented the size of the Purkinje image measure as 
a function of the accommodation stimuli under the two levels of illum- 
ination. As can be seen, the Purkinje images became smaller as the 
accommodative stimulus was increased. For this subject, the response 
was approximately linear from 1/6 D. up to 4 D., with some departure 
from linearity above 4 D. This linearity of response was typical for 
the subjects tested in the 20-30 year age range, all of whom showed 
some departure above approximately 4 D. stimulation. For some sub- 
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Fig. 3. Anterior lens image size plotted against spectacle plane accommodative stimulus. 
The Purkinje image measures are in arbitrary units from the microfilm 
reader. The ordinate is inverted so that increasing accommodative response 
is upward. 


jects the accommodation at the extreme left on the abscissa (5.8 meters) 
was at about the same level as for the one meter stimulus. Figure 3 
also shows the results of the control procedure for the two conditions 
of illumination. The addition of a glare source did not materially affect 
the size of the Purkinje image measures of accommodation. 

Figure 4 shows the pupil diameters from the same photographs 
used in Figure 3. Pupil diameter was markedly reduced by the addition 
of the glare source. Thus, the Purkinje accommodation measures were 
found to be independent of pupil diameter as influenced by a glare 
stimulus. Similar results were found for the other subjects. 

Figure 5 presents the optometer measures of accommodative 
response obtained at the same time as the Purkinje image photographs. 
The solid line represents the theoretically expected response and the 
dotted line represents the data obtained. The final data point at the 
right is connected by a dashed line and is a response to the 5.78 D. 
stimulus. The aerial source image of the optometer in this case was 
moved through and to the near side of the optometer lens. This point 
is plotted on an extended scale uncorrected for the effect of the optometer 
lens. The optometer response curve shows the usual relation found in 
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Fig. 4. Pupil diameters under the same glare conditions as the Purkinje image 
measures in the previous figure. A glare stimulus reduces pupil diameter but 
not the Purkinje measure of accommodation. 


which the accommodative response is close to the stimulus except at 
0.17 D. where the subject had not completely relaxed his accommoda- 
tion. The other subjects also showed similar results to that found for 
this subject. 

In the reliability determinations, it was found under these condi- 
tions that the standard deviation for the optometer readings was found 
to be 0.20 D. The standard deviation for the Purkinje image accommo- 
dation measures obtained at the same time was found to be 0.33 D. 
DISCUSSION 

An apparatus has been described for the recording of Purkinje 
image measures of accommodative response. Previous research has shown 
that the Purkinje images vary in size unless always photographed in 
the same area of the pupil.* To fulfill this condition, all the accommo- 
dative stimuli were presented in this experiment along a common line 
of sight of the eye being photographed. The various accommodative 
stimuli were presented with and without a glare source in the subject's 
view. Under these conditions the Purkinje image measures were inde- 
pendent of the subjects’ pupil diameter. 
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Fig. 5. Subjective coincidence optometer measures of spectacle plane accommodative 
response. See text for notes. 


The Purkinje image measures in this experiment were approxi- 
mately linear from 0 out to about 4 D. when plotted against the 
accommodation stimuli. Theoretically, the relationship should be some- 
what curvilinear due to the hyperbolic relationship between the two.* '* 
Therefore, greater linearity might be expected if the reciprocals of the 
Purkinje image measures were plotted against the accommodation stimuli. 
For the present data, in some cases this improved the linearity while 
in others it did not. Previous empirical results in the literature show 
both linear and curvilinear results when the direct Purkinje image 
measure is plotted against the stimuli.*-*.* This discussion is only 
concerned with moderate ranges of accommodative response, as the 
relationship necessarily becomes curvilinear when the maximum accom- 
modative response is reached. 

Individual differences between subjects might be expected to affect 
the linearity. The basic relationship between lens radius and accommo- 
dative stimuli is nearly linear for some subjects and more curvilinear 
for others.?, Various ametropias also might be expected to affect the 
linearity of the Purkinje measure.*® 
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The reliability of the subjective coincidence optometer is some- 
what higher than that of the Purkinje image accommodation measure. 
The standard deviation of the coincidence optometer measure found 
here was 0.20 D. The standard deviation for subjective stigmatoscopic 
measures is about 0.25 D. at comparable luminance levels.'* On the 
other hand, according to Fletcher,'! +0.25 diopter exceeds the accuracy 
obtainable for the Purkinje image measure. The standard deviation 
found here for the Purkinje measure (0.33 D.) is consistent with that 
statement. Much of the variability in both types of measures is probably 
due to the fluctuating nature of the accommodative response itself'® 
in addition to unreliabilities in the measuring techniques. 

Because of the somewhat greater variability of the Purkinje image 
measures, they are probably more suitable in experimental investiga- 
tions utilizing accommodative stimuli over a range of several diopters 
than over a smaller range. The main advantage of the Purkinje measures 
is their objective nature independent of any judgment by the subject. 
They are also obtained quickly and may be used to study fast re- 
sponses.*»* They may be used in visual darkness when an infra-red 
light source is employed.'* '* 
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CLINICAL EXPERIENCE WITH THE CONTACT 
LENS TELESCOPE* 


William M. Ludlamt 
New York, New York 


INTRODUCTION 

Every practitioner in the subnormal vision field rapidly becomes 
aware of the limitations of the devices presently available to help aid 
the distance acuity of the partially sighted patient. The cosmetic, small 
field, and weight disadvantages of the telescopic spectacle; the unsightli- 
ness and limited applicability of the pinhole, multiple pinhole, and 
stenopaic slit: the ineffectuality of the ordinary spectacle lens; and the 
lack of help given by the contact lens to all but those patients afflicted 
with high myopia, high astigmatism, or front surfaced corneal anomalies: 
all point out the limitations within which the practitioner in the field 
of subnormal vision has been working. 

It is the intent of this paper to call attention to the use of a seldom 
utilized adaptation of the Galilean telescope, namely the contact lens 
telescope. This is a telescopic system consisting of a strong concave 
contact lens and a weaker convex lens worn in a spectacle frame. 
REVIEW OF THE LITERATURE 

Mentioned as a theoretical possibility by Dallos'-? in 1936, 1938, 
and again by Boeder* and Williamson-Noble* in 1938, but not tested 
in practice by any of these, it remained for Bettman and McNair® to 
report the first moderately successful fitting attempt in 1939, on a 
patient with disciform macular degeneration. More recently Ellerbrock® 
(1946) and Duke-Elder*? (1947) have reported some of the advantages 
over conventional telescopic spectacles, and Treissman and Plaice* agree 
to their use for certain patients. Burki® (1948) discussed the variables 
involved in the contact lens telescopic system from a theoretical point 
of view. Seitzman'® (1958) reported a very successful case, while 
Beacher™! (1959) discussing the unpublished efforts of Feinbloom and 
Mazow, stated ‘‘it is not regarded as a practical subnormal vision aid. 
other than a subject for further investigation.”” Rosenbloom!? (1958) 
agreed that the use of the telescopic contact lens system is still in its 
early stages. Filderman’® (1959) agreed with Beacher that the system 


*Submitted on February 13, 1960, for publication in the July, 1960, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

tOptometrist. Attending Staff, Optometric Center of New York. 

Fellow. American Academy of Optometry. 
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has met with little practical success thus far, and makes suggestions which 
would allow maximum magnification but would decrease the field of 
view and sacrifice some of the cosmetic appearance; would improve 
collimation but decrease the vertex distance of the spectacle. He calls his 
adaptation the “‘telecon system.” 

Many of the recent surveys of subnormal vision devices, Leben- 
sohn'*, Esbin'®, Gettes'®, Hoff'?, Bettica'*, Abrams'*, Bier?® and the 
I.H.B. Survey” do not even mention the contact lens telescope as a 
possible aid in improving subnormal visual acuity. 

PROPERTIES OF THE GALILEAN TELESCOPE 


Before proceeding with case discussions, the properties and charac- 
teristics of the contact lens telescope, and Galilean telescopes in general 
should be mentioned. 

The most practical telescopic spectacle is one constructed on the 
Galilean type, i.e., a positive objective lens separated from a negative 
eyelens by the algebraic sum of their focal lengths. A value for magni- 
fication of the system may be obtained from the division of the dioptral 
power of the eyelens by the dioptral power of the objective, or 
Figure 1), the quotient of the focal length of the objective d 
by the focal length of the eyelens. 


D= fea; - Feye 


For, /Feye 
Fig. 1. Schematic Diagram of Galilean Telescope. 


The major variables which control field of view and magnification 
of the system are: the diameter, refracting power, and vertex separation 
of the eyelens and the objective. 

Some possible combinations of contact lens and spectacle lens 
powers, giving the proper vertex distance, magnifying power, and field 
of view for the contact lens telescopic systems listed are presented in 
Table 1. 
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TABLE 1. 
Sample Combinations of Contact Lens Telescopes 
* Assuming 44 mm. eye size 
Values for the field of view calculated from Westheimer?? 
Other values from Southall? 
Dioptric Dioptric Vertex Mag. Monocular* 
Power of Power of Distance Power Field View 
Contact Lens Spectacle 
28.4 
—45 25.0 
23.7 
22.2 


MANS NOS= 
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CASE HISTORIES 

The present paper will discuss four patients who have been regu- 
larly using the contact lens telescopic system daily for six to eighteen 
months. The report will include: the patient's history, optical results 
obtained, and change in the way of life produced by the use of the 
telescopic contact lens system. 

Case 1. November, 1957. Mr. N. B., age 30. Bilateral myopia, 
nystagmus, corneal leucomas and irregular astigmatism, caused by 
burns from improper solution of silver nitrate instilled in the eyes at 
birth. Right esotropia. Best visual acuity with spectacles, Distance: 
O.D. 20/800, O.S. 20/400. Near, O.D. J. #12 at 3”. O.S. J. #2 at 
3”. With contact lenses, O.D. 20/200, O.S. 20/200. With contact 
lens telescope O.D. 20/100, O.S. 20/50. 

Because of the esotropia and the large difference in acuity between 
the two eyes, the patient was fitted monocularly. Because the patient 


: 
: 
: 26.3 13 1.52 79 © 
; —40 23.8 17 1.69 61 oot 
22.2 20 1.80 51 
21.1 23 1.91 43 
2 13 1.46 82 
2 17 1.60 64 
2 20 1.70 54 a 

13 1.35 87 
17 1.50 68 
20 1.60 58 
23 1.68 50 
13 1.29 90 
17 1.43 71 
20 1.52 59 
23 1.58 53 
13 1.26 92 
—20 17 1.33 76 
20 1.40 65 
23 1.46 58 
365 


CONTACT LENS TELESCOPE—LUDLAM 


had previously found micro-lenses to be unsatisfactory, minimal clear- 
ance scleral lenses were used. Of the —23 D. contact lens refracting 
power used, the patients myopia of —7 D. (at the cornea) left —16.00 
D. for the telescopic system. A plano-convex + 9.50 D. lens was used 
at a 21 mm. vertex distance. The resulting distance acuity was 20/50—, 
near acuity was Jaeger #2 at 14” working distance, using the same 
lens system for both distance and near. The field of view, as measured 
at twenty feet monocularly, moving the eye but not the head, was 75°. 
(See Figure 2.) 


Fig. 2. Mr. N. B. Wearing Telescopic Contact Lens System. 


The patient has worn the lenses sixteen hours daily, for the past 
eighteen months. Previously unemployed for six months, the patient 
has now been employed for a year and a half doing fine electronic assem- 
bly work, which formerly had been impossible for him to do. 

Case 2. December, 1957. Mr. S. B., age 26. Congenital cataracts, 
nystagmus, optic atrophy and left exotropia. College student, musician, 
composer, vocational guidance counsellor. Distance acuity with or 
without spectacles, O.D. 20/200, O.S. 4/200. Near acuity with a 
+12.00 D. reading add, O.D. J. #2 at a 4” reading distance. With a 
telescopic spectacle 1.7 X, O.D. 20/80. With a telescopic spectacle 2.2 
X, O.D. 20/60. With a +4.00 D. reading add to the telescopic spectacle 
the near visual acuity with O.D. was J. #2 at 14”. With a contact 
lens telescope the visual acuity of O.D. was 20/60 and with a +3.00 D. 
reading add the patient could read J. #2 at 11”. 
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This patient was fitted monocularly with a —35 D. minimal clear- 
ance scleral contact lens, (telescopic ocular is effectively —40 D. when 
5 D. of hypermetropia is considered.). The spectacle objective, +21.50 
D. fitted at 22 mm., gave an acuity through the system of 20/60+ 
at distance. A +24.50 Lenticular E spectacle objective for near vision 
gave Jaeger #3 acuity at 10 to 11” working distance. The field of view 
for the distance system (monocularly) was 48°. A 48 mm. eye size 
was used. 


Fig. 3. Mr. R. K. Wearing Telescopic Contact Lens System. 


The patient wears the system as needed. He found the 1.85 X 
magnification obtained, too much to become accustomed to, for many of 
his everyday activities. They enable the student to function better in 
the classroom, the vocational guidance counsellor better at a desk, and 
the musician better as a dance band saxophonist. Previously, because 
New York State Law requires 20/70 vision to enter a theatrical stage 
unassisted, the composer was led onto the stage as a blind person. He 
now plugs his hit tunes with solo guest appearances, and has hidden 
his stigma (as he believes his visual defect to be), from his youthful fans. 

Case 3. January, 1959. Mr. R. K., age 30. History: Micro- 
ophthalmos, (associated with other congenital abiotrophies) nystagmus, 
myopia, and prosthesis cover glass on left eye. Educated at New York 
Institute for the Blind. The patient's best corrected distance acuity with 
spectacles was O.D. 20/200. O.S. nil. At near without a correction 
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his acuity in O.D. was J. #2 at 4”. With contact lenses his distance 
acuity in the right eye was 20/200 and at near J. #9 at 6”. With a 
contact lens telescopic system before the right eye the distance visual 
acuity was 20/60 and the near acuity was J. #2 at 12” to 14” with 
a near addition of +4.00 D. 

This patient was fitted monocularly with a minimal clearance 
scleral lens of —35 D. Since there exists 8 D. of myopia at the cornea 
the effective telescopic ocular is —-27 D. The distance spectacle objective 
lens fitted at 20 mm. from the contact lens vertex is + 16.50D. The 
distance acuity achieved was 20/60—. The near vision spectacle objec- 
tive was + 20.50 D. With it the patient was able to read Jaeger #2 
Type at 12-14”. The field of view through the system (head still, eye 
moving), was 55°. (See Figure 3.) 

The patient has worn the lenses daily on the job, as a messenger 
on the waterfront. He has worn them in the Customs House, on the 
wharves, and for matching invoices and bills of lading for the past nine 
months. He has returned to college to finish the education discontinued 
several years previously, due to the visual difficulties involved in the 
studies. 

Case 4. March, 1959. Mr. F. C., age 24. Congenital albinism, 
with lateral nystagmus. Electronics specialist, radio and T.V. repair- 
man. The patient’s best corrected visual acuity with spectacles was 
O.D. 20/100. O.S. 20/200. At near J. #4 at 5”, with the right eye 
and J. #9 at 4” with the left. Using a 1.7 X telescopic spectacle his 
distance vision was O.D. 20/50 and O.S. 20/70. With a contact lens 
telescopic system his distance visual acuity was O.D. 20/50, O.S. 20/60, 
and with a + 3.00D. added his near visual acuity was J. #2 at 12”. 

This patient was fitted binocularly with minimal clearance scleral 
lenses. The contact lens power was —28 D. in both eyes. Thus, when 
the patient's 8 D. of hypermetropia is considered, the power of the tele- 
scopic ocular is —36D. The spectacle objectives of + 19.50 each 
fitted at 23 mm. enabled the patient to read 20/50 letters in the right 
and 20/60 letters in the left eye. A near vision spectacle objective of 
+ 22.50 (Lenticular E) enables the patient to read Jaeger #2 at 12-13 
inches. The binocular field of view, measured by holding the head 
steady and moving the eyes, is 85°. (See Figure 4.) 

The patient has been wearing the telescopic contact lens system 
daily to work for nine months (except for brief hayfever periods (July- 
August) ). Whereas, he formerly had to repair car radios behind a 
dashboard or tape recorders suspended over his head, with a magnifying 
glass in one hand, and a working distance of 4” from his face: his both 
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Fig. 4. Mr. F. C. Wearing Telescopic Contact Lens System. Near Spectacle 
Objective in Place 


hands are now freed, and his working distance has been increased to 
12-13”. He has recently been made manager of a suburban T.V. and 


radio sales and repair store. 


TABLE 2 
Tabulation of Results with the Four Patients 
Contact Spectacle Vertex Mag FormerRx Telescop. Field 
Case Defect Lens Power D'stance X Acuity C.L.Syst. View 
N.B. Corneal 
Scars. —16D + 950 21mm. 1.65 20/200 20/50— 75” 
Nystagmus 
S.B. Optic 
Atrophy. —40D +21.50 22mm. 1.85 20/200— 20/60 45° 
Nystagmus 
R.K. Micro- 
Ophthalmos—27D +1650 20mm. 1.65 20/200— 20/60 3° 
Nystagmus 
F.C. Albinism. Bin 
Nystagmus —36D +19.50 23mm. 1.85 20/100— 20/50 85° 


CONSIDERATIONS 

Haptic or minimal clearance scleral lenses were used on all four 
patients, because they had either had previous trouble with corneal 
type lenses, or because they had such poor acuity, that handling of the 
small lenses was rendered difficult. The nystagmus in all four cases 
was also a contra-indicating factor for the micro-corneal lenses. All of 
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the patients were able to achieve regular 16 hour wearing time, with the 
fenestrated minimal clearance lenses. 

The field of view was measured with the head steady, but with a 
movable eye, because this was considered to more nearly approach the 
conditions under which the lens would be used, and because the large 
amplitude nystagmus of several of the patients has precluded stationary 
eye movements. The tremendous increase in the field of view over the 
conventional telescopic spectacles, is made possible by the nearness to 
the eye at which the system is placed, and to the ability of the ocular 
attached to the eye to sweep the objective spectacle lens. 

For each patient the magnification was kept to that minimum which 
provided a useful improvement in visual function. Each patient was 
able to achieve even better central acuity with a stronger system, but 
lens abberrations and the difficulty in adapting to the changed space 
relationships increases rapidly, while the field of view decreased rapidly 
with increased magnification (see Table 1). 

It will be noted that the visual acuity achieved with the contact 
lens telescopic system was greater in each case than might have been 
predicted from the increased magnification provided. This “Supra-Pro- 
portional Improvement in Acuity'’** is difficult to explain except for 
the patient with corneal scarring. The only factor common to all four 
patients which is detrimental to acuity is the nystagmus. The supra- 
proportional improvement in acuity may be explained by the effect 
of magnification, or the contact lens, on the nystagmus. The author 
observed a decrease in the nystagmoid frequency and amplitude, in each 
of the four patients, and in the most extreme decrease, the frequency 
went from an average of 60 cycles/minute without the lens system, to 10 
cycles/minute with it. 

In addition to the types of defects causing subnormal visual acuity 
most usually aided with conventional telescopic lenses, described by 
Hellinger®®, Brunner**, Lebensohn'*, Ellerbrock®, Treissman and 
Plaice*, and Hoff'’, the contact lens telescope is ideally suited for those 
patients afflicted with corneal irregularities or scarring. 

The author has obtained best results in fitting the contact lens tele- 
scope for constant wear, on young people, highly motivated to obtain 
better vision, whose best correctible acuity with spectacles is between 
20/100 and 20/400, and who are willing to put up with moderate 
cosmetic disfigurement (caused by the high plus lenses and the increased 
spectacle vertex distance). See Figures 2, 3 and 4. 


CONCLUSIONS 
The contact lens telescope can give as much visual aid at both 
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distance and near as the telescopic spectacle (more in the case of corneal 
involvements), with a greatly improved appearance, and a much en- 
larged field of view. It also has the distinct advantage of being able to 
be used in mobile tasks and occupations, whereas the conventional tele- 
scope can, for the most part, be used for stationary seeing requirements 
only. 

SUMMARY 

A review of the history and literature of the contact lens telescope 
was made. 

The principles of the Galilean telescope, and the variables which 
may be manipulated in fitting the contact lens telescope were discussed 
and sample combinations tabulated. 

Case histories of four patients fitted by the author were elaborated 
and the results tabulated and discussed. 

Those patients most likely to be successfully fitted and helped 
were discussed. 


884 WEST END AVENUE 
NEW YORK 25, NEW YORK 
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ANNOUNCEMENT 


THIRD MID-NORTHERN CONTACT LENS CONFERENCE 


The Contact Lens Association for Optometry has announced that 
on August 21-22, the third Mid-Northern Optometry Contact Lens 
Conference will meet in the Pick-Nicollet Hotel in Minneapolis. Dr. 
John R. Kennedy, St. Paul, will chairman the gathering for the third 
consecutive year. Dr. Carel C. Koch, Minneapolis, will co-chairman 
the Twin City conference. All optometrists are invited to attend. The 
speakers will be: 


Dr. Edward J. Fischer, dean, College of Optometry of Ontario, Toronto, On- 
tario, Canada, Adjustments for the Problem Case. 

Dr. Roger Hanson. Minneapolis, Contact Lens Terminology. 

Dr. John W. Hier, Minneapolis, Where We Stand in 1960. 

Dr. James F. Koetting, Chicago. Corneal Astigmatism and Residual Astigmatism. 

Dr. Bertram Kolles. St. Paul. Sight for Unseeing. 

Dr. Wayne F. Martin, Seattle, Special Fitting Techniques for Children. 


Dr. Charles R. Shick, School of Optometry, Indiana University, Bloomington, 
Indiana. Physiology and Contact Lenses. 


Dr. Paul Slaton, Hopkins, Minnesota. Mrs. O. D. The Ready Reference. 
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VISION OF THE AGING PATIENT 

In June of this year a new book, Vision of the Aging Patient, made 
its initial appearance. The text is authored by its editors, Drs. Monroe 
J. Hirsch and Ralph E. Wick, and an additional thirteen authors, all 
well known for their contributions to optometric education. The book 
deals with geriatrics in relation to visual problems. As a considerable 
portion of every optometric practice is the correction of ametropia in 
patients of advanced years, this text will find real welcome by optome- 
trists. It fills a long felt need. The authors have arranged the subject 
matter into seventeen chapters. These are uniformly well written and 
a brief review of each is presented to acquaint readers with this highly 
recommended new book. 


Chapter I1—General Introduction—Hofstetter. A _ discussion of the over-all 
sociological problem, the increased longevity of people, the problems arising from this 
increased number of elder persons, and the need for studying special techniques for 
dealing with the segment of the population. The methods of studying the problem. 
Discussion of the number of patients of older age now seeking or needing vision care. 
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Main emphasis on change of culture during the past fifty years—less physical activity. 
Sociological changes in attitude toward aging. Special emphasis on visual changes 
such as acuity, efficiency in industry, etc., which accompany aging. 


Chapter I1—Anatomical and Physiological Changes Associated with Aging— 
Mazow. A discussion of the normal physiological changes associated with age as well 
as a consideration of the changes which biological tissue undergoes in aging. Meta- 
bolic changes, shrinking of tissue, etc. The degenerative changes to which protoplasm 
is subject with aging. Special emphasis on changes which occur in the eye as a result 
of the general bodily changes. 


Chapter I11—Psychological Aspects of Aging—Bartley. The psychology of the 
aging patient. Minor psychological quirks, neuroses, and psychosis. The effects of 
feelings of impending death, of lost youth, of dependency, etc. Psychological aspects 
of the older patient which require different-from-ordinary handling. Cites results 
of numerous studies showing changes in vocabulary, performance, intelligence, learn- 
ing, personality, and particularly adjustments with specific relations to retirement. 
There is also a special section devoted to the necessary changes in the treatment in the 
older patient basis on the psychological changes which accompany normal aging. 


Chapter I1V—-Effect of Age on Visual Acuity—Weymouth. Changes in the 
normal acuity with aging. Causes other than refractive or pathological for reduced 
acuity. Effect of increased denseness of the media; of macular changes; of general 
retinal changes. A review of the studies which have been made on the loss of visual 
acuity with age. More accurate tests for checking visual acuity are described. Presented 
for the first time is the data of Hirsch on the study of 1,675 eyes from private prac- 
tice. 72.8 per cent showed 20/15 or 20/20. 27.2 were 20/25 or less. 


Chapter V—Refractive Changes with Age—Hirsch. Acquired hypermetropia 
between the ages of 40 to 65 and the increased myopia between the ages of 60 to 90. 
The theoretical considerations and modifications in testing procedures necessitated by 
older patients. The correction of refractive errors in older patients. Hirsch cites the 
changes in a brief review which take place up to the age of 40. Special emphasis has 
been made on the hypermetropia after 45 and the acquired myopia which seems to 
occur after 65 which does not necessarily precede cataracts. A special section is devoted 
to astigmatism changes to against-the-rule after forty. Transitory changes such as: 
hypermetropia of | to 2 diopters due to swelling in the macula area when no reasons 
are found are cited. The effects of drugs in several cases which cause refractive changes 
are mentioned. A special section is devoted to diabetic changes. An excellent section 
is devoted to the refractive procedure to follow in these cases. 


Chapter Vl—Accommodative Changes in Presbyopia and Their Correction— 
Morgan. The decline of accommodation. Various tables and charts for effect of age 
on accommodative amplitude. Duane's chart and others. Physiological reasons for the 
change; various theories for accommodative decline. Tests for amplitude of accommo- 
dation. Methods of determining the reading correction needed. Other factors in the 
correction of presbyopia. Type of multifocal lenses and their use. Compensated seg- 
ments and slab-off bifocals. Morgan presents most lucid explanation of accommoda- 
tion and its effect. The review of methods of add prescribing are excellent and there 
are enough different ones presented, so that they would be of benefit to an established 
practitioner as well as to a student. The detailed descriptions were evidently taken 
from teaching notes. so they are very easy to follow. 


Chapter VII—Anomalies of the Visual Neuromuscular System of the Aging 
Patient and Their Correction—M organ. The effect of age on lateral phoria at dis- 
tance, at near, and the ACA ratio ductions and their measurement. Interpretation 
of findings and the difference between the interpretation for younger and for older 
patients. The correction of neuromuscular anomalies; prisms, and how they may be 
incorporated in correction lenses; visual training. The significance of suddenly ap- 
pearing strabismus. Hyperphoria and its correction. Detailed descriptions of methods 
of measuring apply to any age. Description of techniques to follow in taking these 
phoria and ductions measurements are very detailed and will be an important part of 
the optometric literature. 
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Chapter VIII—A Brief Review of the Pathology of the Eye in Age—Shlaifer. 
Glaucoma and cataract zs the two most serious eye defects (pathological) of age. 
The role of the optometrist, the ophthalmologist, and the general practitioner. Tests 
for glaucoma. The optometrist’s responsibility. Other diseases of the eye found pri- 
marily in age. Tumors of the eye. An excellent review of the diseases which occur 
in eyelids, lachrimel apparatus, conjunctiva, sclera, and cornea in age are presented. 
Special mention is made of Fuch’s epithelial dystrophy and methods of differentiating 
it from the symptoms which occur in glaucoma. The emphasis is put on glaucoma, 
cataract, and retinal degenerations; as the main diseases which occur with age. 


Chapter 1X—-General Pathological Phenomena Which Can. Affect the Vision of 
the Aging Patient—Shlaifer. Cardiovascular disease; arteriosclerosis: neurological 
disorders including tumors and late cases of multiple sclerosis; cranial tumors; throm- 
bosis and embolism of vessels in general and the eye in particular. Special emphasis on 
circulatory disturbances. An excellent review of tumors most likely to occur with 
age and special mention is made of diabetic changes. 


Chapter X—Partial Vision and Optical Aids—Ellerbrock. Telescopic lenses: 
microscopic lenses; hand magnifiers: theoretical and practical considerations. Defini- 
tions of partial vision and blindness are carefully made. Studies are cited of the causes 
of blindness, but perhaps the most valuable part of this section is the part dealing 
with shock and depression and other psychic factors causing blindness. 


Chapter XI—The Fitting and Adjusting of Spectacles for the Older Patient— 
Archer and Eakin. Tissue and skin differences; looseness of skin; anomalies of the 
skin such as epithaliomate and other tumors; cooperation with dermatologist in set- 
ting spectacles in specific places: types of frames for special needs; fitting aids such 
as ear pads, nose pads, etc. In addition to this, 11 special techniques for bridge fitting 
are reviewed, with a special adaptation to the older patients with sensitive skin. Special 
bow adjusting tips are reviewed and special types of bows which can be used in vari- 
ous cases are mentioned. 


Chepter X11—The Management of the Aging Patient in Optometric Practice— 
Wick. Differences in manner of speaking to older patients; case history differences in 
age; tendency of older patients to ramble and reminisce; tendency to forget; tendency 
to complain about recent things; advice to the patient; importance of reassurance; 
fears of the older patient with regard to blindness, discussion with family. Special 
techniques for examination in cases of reduced visual acuity from 20/30 to 20/60 
are mentioned. The use of high adds are reviewed. A large section of this chapter 
includes the adaptation of geriatric principles to routine optometric examination and 
to the final lens prescription as well as patient management. 


Chapter XI11—The Bedfast or Invalided Patient—Hirsch. Comparison between 
office and home examination. Need for home examinations; list of equipment needed 
for home visits; differences in technique: differences in need of bed-ridden patient; 
reading distance, etc. Special value in this chapter is the excellent checklist which prac- 
titioners can use to check on their own material being used for home calls. Worthy 
of special mention is the preparation of the family and the room in which the exami- 
nation is to be made before going on the call. The procedure to handle as far as the 
family physician is concerned in such cases is also mentioned. 


Chapter XIV—Contact Lenses and the Older Patient—Neill. Presbyopia and 
contact lenses. A review of the five types of bifocal contact lenses. Use of contact 
lenses in subnormal vision and aphakic cases. Problems in presbyopia. 


Chapter XV—Social and Vocational Rehabilitation of the Blind and Partially 
Sighted Older Patient—Rosenbloom. Public agencies and private agencies, national, 
state and local. Types of service available. Optometric orientation and contribution. 
Inter-professional relations of groups involved. Examples of successful programs in 
operation, such as: Light House for the Blind, etc., are mentioned. 


Chapter XVI—Economic Aspects and Old Age Assistance Programs—Koetting. 
Lower economic status of many older patients; fixed income; pensions; special secu- 
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rity; annuities; retirement and semi-retirement. Eye care plans and programs. List- 
ing of state programs of the various states in the country. Aid to the needy programs; 
aid to the blind programs. 


Chapter XV1I—Suggested Further Readings on Vision of the Aging Patient— 
Weiner. It is mentioned in this chapter that Nathon Shock has indexed 25,000 articles 
and books on Gerontology. During the six-year period of 1949-1955 as many 
articles were published as were published in the previous 48 years (1900-1948). A 
ae special list of all of the major journals and their addresses now published in the field 
of geriatrics is available. The bibliography is especially important as it contains a 
4 list of 270 books and articles which concerns some aspects of vision as it relates to the 
he aging patient. 

For the first time our literature has a text book devoted entirely 
to the subject of the examination, refraction and prescribing for the 
visual problems of the aging. The authors are all well experienced 
and they have accredited themselves splendidly in this new text. Every 
optometrist would be benefited by buying and reading this material, 
and it is hoped that most will do so. Vision of the Aging Patient. 
Edited by Hirsch and Wick. Published by The Chilton Company, 
56th and Chestnut Street, Philadelphia 39, Pennsylvania. 328 pages 

a Illustrated. Cloth. $7.50. 1960. 
CAREL C. KOCH 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data. 
news, professional problems and ideals, as these relate to the Academy. 


NEW MEMBERS 


The following optometrists and educators have been elected Fellows 
of the American Academy of Optometry. The Executive Council wel- 
comes these new members. 

Mr. John Bell, 118 Maxwellton Avenue, East Kilbride, Scotland. 

Mr. Patrick Brady, Glenamaddy County, Galway, Ireland. 

Mr. Alfred E. W. Brown, 18 Russell Road, Rhyl, North Wales, 

England. 
Dr. Richard W. Gilman, 812 Olive Avenue, Fresno, California. 
Commander Robert L. Henry, MSC, USN, Bureau of Medicine 
and Surgery, Navy Department, Washington, D. C. 

Dr. Norman E. Hill, 142 High Street, Portland, Maine. 

Dr. John R. Keene, 634 Magnolia Avenue, Orlando, Florida. 

Mr. John R. Levene, 16 Sach Road, Upper Clapton, London, 

England. 
Dr. Ronald Whitby Macpherson, 44 Dundas Street East, 
Napanee, Ontario, Canada. 


TRANSACTIONS OF THE ACADEMY 


Dr. Alfred H. Persson, 6411-F Vinedale Avenue, Bell, California. 
Dr. Maurice G. Poster, 350 Fifth Avenue, Empire State Building, 
New York, New York. 
Dr. Donald R. Price, 59 Garden Street, Gananoque, Ontario, 
Canada. 
Dr. Kurt Simon, Ottoman Bank Building, Nairobi, Kenya, British 
East Africa. 
Dr. Harry T. Terada, 5383 Manauwea Street, Honolulu, Hawaii. 
Flight Lieutenant Noel C. Turnour, R.C.A.F., Institute of Avia- 
tion Medicine, 1107 Avenue Road, Toronto, Ontario, 
Canada. 
Mr. John Royce Warman, 286, Kings Road, Reading, Berkshire, 
England. 
Mrs. Grace Weiner, Librarian, Los Angeles College of Optometry, 
950 West Jefferson Blvd., Los Angeles, California. 
Dr. Jack M. Widdersheim, 327 Alhambra Circle, Coral Gables, 
Florida. 
Dr. Max Coleman Zager, 1421 Som Center Road, Mayfield 
Heights, Ohio. 


CHAPTER ACTIVITIES 


BAY AREA CHAPTER 

The Bay Area Chapter of the Academy has elected Dr. Henry B. 
Peters, Oakland, chairman. Other officers are Dr. James T. Crosby, Jr., 
Hayward, vice-chairman; Dr. Duco I. Hamaski, Berkeley, secretary- 
treasurer and Dr. M. Kirschen, Modesto, membership. The Bay Area 
Chapter will be host to the Academy on December 7-13, 1960, at 
the Sheraton-Palace Hotel, San Francisco. The Chapter is now at 
work making plans for this coming meeting. 
BRITISH CHAPTER 

Several members of the British Chapter of the Academy are plan- 
ning to attend the first Optometric Congress in Israel, for which inter- 
national co-operation is invited. The meeting will be held in Tel 
Avid, November 13-15, 1960, and the British delegation will leave 
London, November 12. This Optometric Congress has the support of 
the Israel Government. There will be exhibits and a number of scientific 
and clinical papers will be read. 
FLORIDA CHAPTER 

The annual meeting of the Florida Chapter of the Academy was 
held at the Fort Harrison Hotel, Clearwater, on May 21. Dr. Ester 
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Ingram McQuarrie, president, presided. Dr. Harold Simmerman, 
Wenonah, New Jersey, spoke following the luncheon. At the close of 
the meeting the following members were elected for the coming year. 
Dr. Charles A. Bayshore, Orlando, president. Dr. Edward J. Kienast, 
Tampa, vice-president. Dr. H. C. Bumpous, St. Petersburg, secretary- 
treasurer. 

NEW ENGLAND CHAPTER 

An educational meeting of the New England Chapter of the 
Academy was held at the Publick House, Sturbridge, Massachusetts, on 
May 11. The morning session was a panel discussion on Visual 
Rehabilitation of the Partially Sighted Patient. The moderator was 
Dr. Marshall V. Mark, Boston. The panel consisted of Dr. Leon M. 
Ginsburg, Massachusetts College of Optometry; Mr. John F. Mongo- 
van, director, Division of the Blind, Commonwealth of Massachusetts; 
Mr. Fred Greehan, supervisor of Vocational Rehabilitation, Division 
of the Blind, Commonwealth of Massachusetts; Dr. Albert L. Webb, 
Holyoke, and Dr. Frank DiChiara, Cronston, Rhode Island. 

The afternoon discussion was on Clinical Management of Feter- 
ophoria. Dr. Ralph Green, dean, Massachusetts College of Optometry, 
served as moderator. Dr. Thaddeus W. Bartles, secretary, Bristol, Con- 
necticut, was in charge of arrangements. 

NORTHEASTERN OHIO CHAPTER 

A meeting of the Northeastern Ohio Chapter of the Academy 
was held at the Statler Hilton in Cleveland on May 25. Sixty-five 
members attended. Dr. Allen Issen, Buffalo, New York, was the guest 
speaker and his subject was Contact Lenses. In his speech, he discussed 
the advancement in fitting during the past year, including the success- 
ful correction of remedial astigmatism—various aspects of lens per- 
formance, including the fitting of pathological cornea. He demon- 
strated the fitting of a 4 D. astigmatic case and a low residual astigmat. 
He also demonstrated lens adjustment including the application of the 
foric second curve. Dr. Arthur A. Schmidt, Cleveland, secretary of the 
Chapter, was in charge of arrangements. 

SOUTH CAROLINA CHAPTER 

The following optometrists are the new officers of the South 
Carolina Chapter. Dr. Ned P. Hobbs, Darlington, president; Dr. Hous- 
ton B. Odom, Greenwood, vice-president, and Dr. B. B. Parks, Green- 
ville, secretary-treasurer. An invitation will be extended for a joint 
meeting with the North Carolina Chapter in the early Fall. 
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The Atlas Premier, the newest “ALL VICTORY MADE” frame, 
is truly o masterpiece of eyewear craftsmanship. Its typically 
masculine good looks, its 1/10/12 Kt. gold filled eyewire 
and sturdy bridge plus VICTORY’S lightweight Metalglow 
tops and Metalglow temples (that are not only easy to 
adjust, but are rigid enough to retain the shape required 
for a perfect fit) will make the ATLAS PREMIER the choice 
of men everywhere. 
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presented fully and clearly in a volume acclaimed 
as the most beautiful book ever published in the 
optical field. In language simple enough for your 
patients to understand, in a format bright with color 
and filled with unusual inserts of hand-made papers, 
drawings, woodcuts, and photographs, the entire 
background of contact lenses dramatically unfolds. 


s You will find THE STORY OF CONTACT LENSES 
4 EN SES. invaluable for your waiting room and a fine addition 
to your personal library. 


58 pages, cloth, available at cost: $3.75 postpaid 
Order from Obrig Laboratories Inc., Box 791, Sarasota, Florida 
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Safety 


Lenses hse YES, we most certainly do replace, 
free of charge, toughened safety 
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We are pleased to remind you 
of our complete service in heat 
treating or hardening of lenses 


to provide greater safety in eye 
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TWIN CITY OPTICAL COMPANY 


MINNEAPOLIS MINNESOTA WILLMAR 
A Complete and Dependable Rx Service 


Now in Second Printing 


SYNOPSIS OF GLAUCOMA FOR OPTOMETRISTS 
ARTHUR SHLAIFER, Ph.D., Penn. State College of Optometry 


HAVE YOU ORDERED YOUR COPY YET? 


Optometrists and students of optometry will want to consider 
this valuable book for their libraries. It covers all aspects of 
glaucoma screening from the standpoint of the optometrist. 


This book is the first in a series of home study courses pub- 
lished by the American Academy of Optometry. Reviewers 
say: “Dr. Shlaifer wrote the text to meet strict Academy 
requirements of authenticity, brevity and completeness. We 
believe he has succeeded very well indeed.” 

American Journal of Optometry. Price $5.00 


Send for your copy now. Check should accompany order. 


BURGESS PUBLISHING COMPANY 
426 South Sixth Street e Minneapclis 15, Minn. 
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NOW! A NEW “MUST” FOR YOUR LIBRARY 
AOA. offers ... 


Pre-School 
VISION ... 


Prepared by R. J. Apell, O.D., and R. 
W. Lowry, Jr., O.D., under auspices of 
Gesell Institute of Child Development. 
Hard bound 189-page book written from 
developmental viewpoint. Diagnostic 
procedures, techniques and observations 
in six basic parts in gressive age 
sequence, beautifully illustrated hand- 
somely printed. Published by A.O.A. 


Sorry! No Copies sent on approval. PRICE: $7.50 


Ss. 4 YOUR CHECK OR MONEY ORDER TO AMERICAN OPTOMETRIC 
ASSOCIATION, 4030 CHOUTEAU AVE., ST. LOUIS 10, MISSOURI 


BIND °EM... 
and you'll 
find them! 


Keep your copies of the AMERICAN JOURNAL OF OPTOMETRY 


AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 
always available for quick, easy reference in attractive book form. 


January through December, 666 pages, (12 issues) bound in the best grade buckram, 
imprinted with your name on cover for $4.15. Annual index at back. 


Ship your 1958 Journals to us by parcel post. We will return your bound volume 
within 30 days. 


Full remittance must accompany order. 


PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
5811 West Division St. Chicago 51, Illinois 
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Contact Rio Microscope 
FOR LESS THAN HALF WHAT 
YOU WOULD EXPECT TO PAY 


$325°° 


American Made by 


ROBERTS OPHTHALMIC 
INSTRUMENTS, INC. 
MOBERLY MISSOURI 
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the Ooceslenait patient, fitted with 
contact lenses, will have an extremely 

professor difficult time keeping the lenses on the 
reports... eye. For example, let’s discuss the 
keratoconus patient who had the 

° lower lids positioned about 2.0 mms. 

p O ppin & below the limbus when looking 
straight ahead. The initial lenses 

Out were {fitted 9.5 mms. in size. 
While looking straight ahead and 

making normal lateral movements, the 

lenses stayed in place very well and gave the patient the 

vision which was required. However, upon looking downward 

to read, the lenses would invariably pop out and the patient had a difficult 
time locating them. The lenses were made 10.0 mms. in size; then 10.5 mms.; 
then 11.0 mms. in size; but the lenses continued to pop out when the patient 
attempted to read. 


In a discussion with the Consultation Department of The Plastic Contact 
Lens Company, the doctor mentioned that he noticed the lenses would tend 
to bump into the lower lid upon any downward gaze. It was suggested that 
the lenses be reduced in size to such a point that the edge of the lens would 
not touch the lower lid when the eyes were in a reading position. When this 
was done, the lenses no longer rode upon the lower lid during reading, 
capillary action was not broken and the lenses stayed in position. 


By cooperating fully with the practitioner, this case was brought to a suc- 
cessful conclusion. If we, at The Plastic Contact Lens Company, 

can be of service to you, we will be happy to 
cooperate in every way possible. 


THE Spasne CONTACT LENS COMPANY 
Y) § South Wabash Ave., Chicago 3, Illinois 
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